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Operating between many of America’s busiest industrial centers, 
Pennsylvania-Central Airlines is providing a service of national 
importance. To meet the need for still greater air service to 
these capitals of industry, PCA has ordered a fleet of Lockheed 
Lodestars — powered by dependable Pratt & Whitney Twin Wasps. 
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SPEED NUTS had already been used in revolutionizing the 
assembly of automobiles, refrigerators, radios, stoves, ranges, 
heaters, etc., and cut average net assembly costs 50%. 

Any assembly line using SPEED NUTS moves faster at lower 
cost and turns out a better assembled product. Send us your 
assembly details and we will mail samples and engineering 
data promptly. 


RMAN PRODUCTS, INC. cl 

MANUFACTURERS OF PATENTED SPEED NUTS 

; Co., Lid., Hamilton, Ontario. IN ENGLAND: ! 
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Aviation is herewith presented in a 
new format, with primary emphasis 
on manufacturing and sectionalized 
for easier and quicker reading in this 
period when time is at a premium. 
For more than a quarter of a century 
this publication has been dedicated to 
the exchange of sound technical ideas 
developed in this country and abroad 
with the ultimate objective of acceler- 
ating aeronautical progress. Through 
these years we have changed the edi- 
torial emphasis to conform with the 
needs of the times. During the first 
world war we carried the title Avia- 
tion and Aeronautical Engineering, 
and attempted to fill the need for 
engineering textbooks that were non- 
existant at that time. When engi- 
neering again came into ascendency 
in 1929 we inaugurated the Aeronauti- 
cal Engineering Supplement in which 
it was our privilege to publish many 
basic technical articles of lasting value 
and for reprints of which we have had 
requests many years after publication. 
When production became the watch- 
word in the late thirties we increased 
our content of this type of material. 
Now we are increasing it to still 
greater proportions and combining 
with it our usual offerings of basic 
engineering, design, research, and 
equipment maintenance articles 
grouped in a new section for the con- 
venience of manufacturing readers. In 
addition we will offer our usual con- 
tents including articles on military, 
transport, fixed base and airport oper- 
ations as well as material of interest 
to our readers whose interests are 
more general. Expanded offerings of 
new equipment and flying equipment 
will be included as well as enlarged 
sections on finance, radio and other 
subjects. 

Behind this new presentation is the 
sincere desire to contribute to our 
readers material which will help them 
in their work toward the common 
goal of American air supremacy and 
victory in the present war. 
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In This Issue — 


Since aviation in the present war is 
the subject of greatest interest to us all, 
we will lead each issue with a war com- 
munique. summarizing and interpreting 
the month’s progress, and military and 
technical lessons learned in strategy and 
tactics of aerial warfare. Aviation’s War 
Communique No. 1 lias been prepared 
by our Washington editor after careful 
study and interpretation of all available 

Closely associated with our war effort 
is the job of building morale in aircraft 
factories to stimulate workers to greater 
effort. John Monserrat of Platt Forbes, 
tells how this is done in England. His 
article (page 54) is based on actual 
observation in British factories during 
his recent trip abroad. 

Although there arc eloquent utter- 
ances of unity between management 
and labor, we are faced with the cold 
fact that there have been work stop- 
pages since war was declared. We feel 
that it is our duty to present the un- 
biased truth about the labor demoraliza- 
tion that led directly to the fall of 
France. A warning that must not go 
unheeded is sounded by Paul E. La- 
marche. Aviation’s former French cor- 
respondent who has just returned to 
this country after fifteen years of close 
association with all industry in France. 
(Page 56). 

War has brought our Latin American 
neighbors closer to us and we are 
privileged to present the first of two 
articles by Mrs. Alice Rogers Hager, 
well known authority on Brazilian aero- 
nautics. This article is illustrated by 
the superb photography of Miss Jackie 
Martin who accompanied Mrs. Hager 
on her recent three-month flight around 
Brazil. (Page 58). 

Latest long range flying boat is the 
Vought-Sikorsky S-44, the first of which 
is now ready for launching. Our associ- 
ate editor presents a thorough technical 
description of this important non-stop 
transatlantic airliner on Page 60. 

One of the most important of our 
fighting planes is the Consolidated 
B-24, four engined, long range bomber. 
Already this ship has distinguished itself 
in war service. Major Reuben Fleet, 
veteran aircraft manufacturer, tells how 
this huge bomber is being built in al- 
most incredible quantities at his great 
plant in San Diego. (Page 66). 

Time and money are being saved at 
Lockheed by the use of Kirksite dies 
for punch press work. This new process 
is described by Foreman James Harris 
who is responsible for its development 
(Page 70). Fleetwings has found many 


shortcuts in line production of major 
sub-assemblies for current military air- 
craft. Some of these arc shown on 
Page 74. To eliminate the danger of 
conveyor systems overtaking workers. 
Aircooled Motors has developed roller- 
line assembly methods which have been 
highly effective as shown on Page 78. 
Everyone is thinking about what can 
be made with wood-plastics, and on 
Page 82 Curtiss L. Bates of Plxweve, 
presents some new ideas. Pitfalls in the 
use of high capacity industrial x-ray 
equipment and high-speed film are 
discussed by H. M. Muncheryan of 
Aircraft X-Ray Laboratories on Page 84. 

In the field of engineering and design 
we are privileged to present Igor Sikor- 
sky's farsighted thoughts on Helicopters 
of Tomorrow, Page 90. Burke Wilford 
tells us the story of beryllium alloys on 
Page 92. Lieut. Marx and Edward 
Greer continue their valuable series on 
hydraulics on Page 96. Latest develop- 
ments in material shortages are dis- 
cussed by Raymond Hoadley on Page 
107. 

Maintenance material of the month 
includes a story of Chicago & Southern's 
new base and a collection of new short- 
cuts in the Maintenance Notebook 
(Page 108). A picture-story of the 
South Carolina maneuvers, last peace 
time operations of our Army Air Forces 
will be found on Page 1 58, and a brief 
look at Mitchell Field's Interceptor 
Command is offered on Page 1 52. W. 
C. Norvel of Westinghouse describes 
the unusual lighting system at the 
Washington Airport on Page 142. The 
effects of the war on aviation finance is 
analyzed by Selig Altschul on Page 155. 

Our article of a year ago presenting 
plans for economical flying club facili- 
ties written by William C. Strohmeier 
has born fruit and the author tells how 
several of these have sprung up and how 
they will be used in civilian flyers' war 
efforts. Page 146. 


Coming — 


Executive Secretary Jack Frost of the 
Los Angeles Parts Manufacturers Associ- 
ation will tell how this organization has 
fostered subcontracting in Southern 
California. Mrs. Hager will continue 
her discussion of Brazilian aeronautics 
with more photography by Jackie Mar- 
tin. More material on plastics is in the 
offing. American methods of showing 
factory workers their true role in the 
war effort will be presented. 




Three ways to speed parts production with 


jYJolded 

jy[icarta 


1. ELIMINATE MACHINING— 

by designing more parts for molded Micarta you can 
eliminate or materially reduce the amount of machining 
that must be done in your plant or in plants supplying 
machined parts— thus clearing the decks for production 
of other parts that can only be produced by machining. 

2. ALLOCATE THE WORK- 

the molding of Micarta can be done— in fact must be 

done— in Westinghouse’s own plants. All you need to do 
is to work out designs with the help of Westinghouse 
specialists— then turn your production headaches over to us. 

3. RELIEVE CRITICAL SHORTAGES — 

delays caused by shortages of aircraft metals or other 
materials can frequently be relieved by making the part 
from molded Micarta — as the two pieces shown here amply 
demonstrate. Formerly they were die-cast in one of the 
hard-to-get materials. In Micarta, performance is com- 
parable in all respects to former materials. 


MANY AIRCRAFT PARTS 

such as Fairleads, Control 
Pulleys and Control Quad- 
rants, are now being made 
economically from molded 


^ Westinghouse 


AIRCRAFT MICARTA 



-gk PIPER POINTS THE WAY TO . 

IIP* 


ft* i t/ie tldt 


ntmtcaA: 


From Alaska to Argentina ... in North America, 
in Central America and in South America . . . 
Piper planes are busily engaged in the mass 
production of pilots for hemispheric defense. 
Low in price, modest in maintenance and operat- 
ing costs, these dependable aircraft arc designed, 
engineered and built expressly for pilot training. 
They proved their worth in the U. S. Civilian 
Pilot Training Program where they have out- 
numbered all other makes combined since the 
Program’s inception. Other American countries 
were quick to recognize Piper leadership. Now, 
throughout all the Americas, Piper ships by the 
hundreds are serving the defense needs of the 


entire hemisphere by providing the highest order 
of quick, economical pilot training. A free flight 
demonstration in a Piper plane may be readily 
obtained from your Piper Dealer. Ask him about 
the free course of dual flight instruction offered 
the purchaser of a new Piper. Prices begin as 
low as $1560, F.A.F. Lock Haven, Penna., U.S.A. 

FIIEE Ell 1.11 Ell showing all the Piper planes wiU be 

Dealer. Or, if you wish a copy of the Piper deluxe, 
full-color, 16-pagc catalog, it will be gladly mailed you, 

handling. Piper Aircraft Corporation, Department A 12, 
Lock Haven, Pennsylvania. U. S. A. 


rlliEii OUTSELLS ALL OTHEK LIGHT PLANES COMBINED 



AMERICA'S P101EER PRODUCER OF 

MAGNESIUM 


REPORTS TO THE AMERICA! PEOPLE 

EVERY American is entitled to know how his own personal efforts 
in this great national emergency are being matched by fellow- 
workers in other defense activities. 

We, therefore, consider it our duty to report on what we have done — 
are doing— and will do to meet the nation's mounting needs for 


Magnesium is the lightest of all structural metals — a full third lighter 







WRITE FOR CATALOG 


UNIVERSALLY ADOPTED 

FOR PRODUCTION AND MAI NTENANCE 


In airplane engine production and maintenance HALL 
ECCENTRIC Valve Seat Grinders have been adopted because 
of the finer precision and finish obtained with greater speed. 
Here is a partial list of HALL users: FORD (Pratt & Whitney 
Engines), PACKARD (Rolls-Royce and Marine Engines), BUICK 
(P. & W. Engines), CHEVROLET (P. & W. Engines). 
ELECTRO-MOTIVE CORP.. PRATT & WHITNEY (Can- 
ada), PRATT & WHITNEY (Australia), WRIGHT (Can 
ada), GUIBERSON Diesel Engine Co., LYCOMING 
RANGER, MENASCO, CONTINENTAL, PAN-AMERI 
CAN AIRWAYS, PENNSYLVANIA CENTRAL AIR 
LINES, ROLLS-ROYCE (England), ARMSTRONG 
SIDDELEY (England), DeHAVILAND (England), U. S 
AIR CORPS, U. S. NAVY, U. S. TANK CORPS, R. A. F. 

R. C. A. F. 


THE HALL MANUFACTURING CO., TOLEDO, OHIO, U. S. A. 



When cold engines must zoom into peak performance almost 
instantly — dependable Sylphon Thermostats meet the challenge, 
and hold engine temperature constant at the exact degree for 
maximum efficiency. 

Operation automatically controls amount of cooling medium 
circulated through heat exchanger or by-passed back to engine, 
according to engine temperature requirements. 

This thermostat is so designed that the valve position is entirely 
unaffected by static pressures in the cooling system, by varying 
pressure drops across the heat exchanger or control valves, or 
by changes in altitude. 

The Fulton Sylphon Company's forty years of experience in the 
design and manufacture of temperature and pressure regulating 
equipment — particularly for the requirements of internal com- 
bustion engines — is at your disposal. Your inquiry will be welcome 
and will receive immediate attention. 


SYLPHON PRODUCTS 

FOR THE 

AIRCRAFT INDUSTRY 

INCLUDE: 

• Liquid Cooled Engine Thermostats 


• Oil Cool 


• Fuel Pressure Regulating Valves 

• Thermostatic Shutter Release 

• Non-Bleeding Vacuum Regulator 
for Gyro Instruments 

• Bellows Assemblies for Super- 


or Con- 


trols, Fuel Injector Controls, etc. 
Shaft Seals for Magnetos, Hydrau- 
lic Pumps, etc. 


(( 


THE FULTON SYLPHON CO 

KNOXVILLE, TENNESSEE 
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• Curtiss pursuits were llie first.. .anil u mil 
recently ... tlic only Amcrican-built figbt- 
ers in active combat in the present World 
War. By the hundreds, they have success- 
fully fought their opponcuts. 

This experience.. .plus that of producing 
thousands of fighting planes. ..has led to 
constant improvement. 

As a result, today's Curtiss pursuits are 
far faster, far deadlier. ..the hardest hit- 


ting of any rolling olf production lines. 
Their striking power is five and livo-thirds 
prettier than in the early days of the 
European conflict. 

In the expanded Curtiss -Wright organiza- 
tion, four of the nation's largest and new- 
est factories are breaking all records in 
producing these and six other types 
of military aircraft for Great Britain and 
the United States. 
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w w- V if salutes your 
II | achievement in the effective use of fine tools 


All honor to the management and to the maintenance 
men whose "pulling together” made possible the fine 
flying records of Pan American Airways and North- 
west Airlines. And special acclaim for the "man with 
the wrench” whose skill and reliability played a ma- 
jor part in the winning of these 
twards! Snap-on is proud, too,of 
ts share in providing the win- 
:s of these awards with tools 
. as dependable in war as in peace, 
/ lor their speed and accuracy. 


Says Pan American Airways: "We have used Snap-on 
Tools with confidence and satisfaction since the earliest 
days of our service.” And Northwest Airlines adds: 


'Efficiency resulting fron 
possible the high maint 
take pride.” . . . Today, r 
of first importance . . 
3,000 tool styles and si 


jse of Snap-on Tools makes 
lance standards in which we 
>re than ever, fine tools are 
vital to victory. Snap-on's 
i . . . and direct-to-you tool 
service . . . are conveniently near you from 35 factory 
branches at key aviation centers throughout America. 
Write for catalog and full information. 



SNAP-ON TOOLS CORPORATION, 8020-A 28th Ave., Kenosha, Wisconsin 


AVIATION, January. 






Xyngaging the enemy wherever found . . . under, 
on and above the water . . . such is the routine 
assignment of hundreds of these sturdy Consolidated 
PBY flying destroyers, now on active service. 


ConsalidatedlAmAircraft Carporation 


''ORTH 


Established 1923. Designers and builders of PBY and PB2Y long-range flying boats and B-24 four-engine strato-flying bombers 
for the U. S. Air Services . . . Catalina and liberator versions of these aircraft for Great Britain, her Dominions and her Allies. 


JUST A REMINDER 



ADEL Design Simplicity furnishes fool-proof "jam" 
with Elastic Stop Nuts or Speed Nuts integrally 
•porated in ADEL Stainless Steel or Dural Line 
Support Blocks and Clips. Added savings in cost, 
weight and time ••• — plus proven dependability 
of ADEL'S ptented integral cushioning and 
bonding. Over 60,000,000 ADEL Supports 



= Learn Aeronautical Engineering m 

The SPARTAN Way with These Advantages J— — 





SPARTAN 


MAIL COUPON for Catalog gi vi„g complete 

information. NEXT SEMESTERS START JAN- 
UARY 5 and MARCH 30. 


School of Aim / a ones \ 


More and more young men are finding that aeronautical engineer- 
ing and air transport engineering offer unlimited opportunities for 
permanent well-paying careers. The need for trained engineers is 
expected to exceed the supply for years to come. 

With new advanced facilities and as a division of the Spartan Air- 
craft Company, contractor to the U. S. Navy, SPARTAN is ideallv 
equipped for the training of engineers. You get thorough special- 
ized study and personalized instruction. You get a wealth of prac- 
tical shop training to qualify you in shop procedure and equipment. 
You get actual experience as apprentice engineer in the Spartan 
Factory to qualify you for immediate employment in the better pay 
positions. You get technical training of university calibre. 

Train now for YOUR engineering career, and take advantage of 
the opportunity to double or triple your life income! Remember, as 
an average high school graduate without specialized training your 
earning power in all probability will be limited to $18 to $25 a 
week or $40,000 during your lifetime. But ambition and a moder- 
ate investment can prepare you for a real career in aviation with 
the opportunity to average $36 to $75 a week and earn $80,000 to 
$175,000 during your life. SPARTAN training will give you that 
opportunity. 


BUY U. S. DEFENSE BONDS 



AMERICA'S GREAT B-26 ARMY BOMBER: The most formidable fighting bomber in the world 


1942 Pledge 

From 30,000 Men and Women at Martin’s 


America is fighting-mad. ... So are we! . . . America is at war. 
• . . So are we! . . . We pledge to our fellow-countrymen our 
every ounce of skill, energy and patriotic devotion, that 
America may bear aloft the torch of Liberty, through to Victory. 


" AIRCRAFT 





ONLY THE FWD FOUR-WHEEL-DRIVE TRUCK PROVIDES SO MANY OUTSTANDING SNOW REMOVAL ADVANTAGES 


*MORE DIFFERENT KINDS 
OF SNOWPLOWS ARE 
MOUNTED ON FWD TRUCKS 
THAN ANY OTHER MAKE 
OF TRUCK OR TRACTOR 


SNOW REMOVAL PERFORMANCE ^W^/ 
BY ANY OTHER MAKE OF TRUCK OR TRACTOR 

F WD trucks were first in the field of motorized snow equipment and have held their 
preeminent position ever since snow removal began to be accepted practice in air- 
port operation. There are many reasons why FWD's out-perform all other types of equip- 
ment in this gruelling service. 

An ordinary motor truck merely equipped with a snowplow attachment seldom stands 
up to the job, because you need the ruggedness and stamina of an FWD with its 
balanced power on all four wheels — its double, positive traction, a truck that's 
"tailor-made" for the tough job of bucking deep heavy snow drifts. 

You need FWD's special heat-treated steels developed to provide the maximum of re- 
sistance against failure in sub-zero temperatures — you need its special gear ratios — its 
tremendous reserve power — its full and balanced traction of four driving wheels — its 
properly calculated weight distribution that gives it stability on bumpy, slippery surfaces. 
Rotary plows, "V" plows, plows of every practical type can be swiftly and securely mount- 
ed on FWD's because they have been designed with proper snowplow mounting facilities. 
More different kinds of snowplows are mounted on FWD trucks than any other make 
of truck or tractor. 

When you buy an FWD you get a truck that is not only the best of its kind for snow re- 
moval service but also a truck that yields the biggest return on the investment because of 
its all-season usefulness on regular maintenance jobs around the airport. 

Write for the complete FWD performance record on 
airport snow removal and other maintenance service. 

THE FOUR WHEEL DRIVE AUTO CO., Clintonville, Wis., U.S.A. 

Canadian Factory, KITCHENER, ONTARIO 


Canadian airports — from New- 
foundland to the Yukon — use 
more than 85 FWD trucks, keep- 
ing landing fields and runways 
clear of the heavy snows typical 
of the Canadian winter. 

The ability to smash through the 
deepest drifts — to knife its way 
through hard-packed snow and ice 
•— the full power and traction of 
four driving wheels — the capa- 
city to do a clean job faster — and 
still be thrifty with operating costs 
— these are but a few of many 
reasons why FWD is the No. 1 
choice with experienced airport 
operators everywhere. 


O PEN airports all through the 
winter are vital to National 
Defense and passenger flying 
schedules as well. First choice for 
the fastest, lowest in cost, most de- 
pendable method of combating 
snow — keeping ’em flying by 
keeping airport runways clear 
and clean — is the FWD truck. 


Unbiased surveys covering every 
state in the snowbelt and many 
Canadian provinces (where heavy 
snowfalls are a constant menace) 
prove that FWD's are 
a 4 to 1 choice 
for this severe 
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BOOK ON WELDING 


-Ar What welding process 
to use. 

-fa Individual weld charac- 
teristics of all commonly 
used metals. 

Which welding proce- 
dure to follow. 

-X How to estimate cost of 
welding. 


Helping you select the proper welding process for a 
particular metal under given circumstances — that’s 
the job that is done with unusual clarity in this new 
55-page Airco bulletin. Single copies are available 
upon request. Please write on your business letterhead 
to Air Reduction, 60 East 42nd St., New York, N. Y. 


:,r i 


Reduction 

General Offices: 60 EAST 42nd ST., NEW YORK, N. Y. 


MAGNOLIA-AIRCO GAS PRODUCTS 


a*td CveSufUutuj, Jo* GAS WELDING or CUTTING 


WILSON) 

and ARC WELDING 





Iflf.jfl ) KNURLED SELF-LOCKING SET SCREWS . . . 

In strength and in accuracy, "Unbrako" Self-Lockers exceed 
by a wide margin today's demands. They have to be 
good . . . they are good! But it's the famous knurled points 
that put "Unbrako" in a class by itself . . . that insure a 
vibration-defying grip even when the screw is tightened 
up no more than usual! And the knurled point retains its 
ability to lock regardless of how often applied. 
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T HE strong arms of air power— Cyclone 
articulated and master rods — each 
transmit to the crankshaft 15-ton piston 
thrusts which are there converted into 
rotary motion. Every rod applies more 
than 120 horsepower to the spinning 
shaft. All work together in the same 
manner as many arms turning a wind- 
lass. A set of these radiating arms for 


each bank of cylinders focuses their 
entire output on a single crankpin. 
This is the pattern of radial power. 

This "power section” is the nucleus 
of assembly. Around it the rest of the 
engine grows on progressive assembly 
lines which today are reaching ever 
higher production without sacrifice of 
Wright precision and quality. 
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ENGINES 

UTICAL CORPORATION • PATERSON, NEW JERSEY 

ts-Wrigbt Corporation 
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Write for full information 


ALBERTSON & CO., INC 


SIOUX CITY, IOWA, U. S. A. 


WORLD OVER 
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ALUMINUM, 
THE FUTURE, 
AND YOU 



RIGHT NOW OUR FACTORIES have only one interest: to 
make more Defense Aluminum than the world has ever 
seen before. Every resource we can muster is concentrated 
on that job. 

WHEN AMERICA HAS WON THROUGH to make the world 
safe for our children to live in . . . the saying is: What a 
lot of aluminum is going to be available for everybody. 

THE REAL POINT TO PONDER is how to get set to make 
that deluge of light metal work for you. In the kind of 
world we’re going to have, sure as fate, the man who fails 
to call, now, on every resource at his command is going 
to be left at the post. 

WE'VE COINED A WORD: 

IMAGINEERING. It’s the fine art of deciding where you go 
from here. It’s the act of thinking out "what you are going 
to face, and doing something about it now. Imagination 
plus engineering is a formula for the future you’re going 
to hear more about. 

A MAN CAN be producing for Defense at top speed and 
be imagineering at one and the same time. In fact, the 
more he is devoted to Defense now, the more he needs 
imagineering for THE DAY WHEN. 

OBVIOUSLY, you can imagineer with steel, copper, glass, 
zinc, plastics, or what have you. We hope you will, because 
the world is going to need better use of all materials than 
it ever saw before. 

THE CLOSER YOU GET TO FUNDAMENTALS the more 
quickly you must decide that the great need is going to 
be for the very things Alcoa Aluminum does best: Light- 
ness with strength, resistance to corrosion, reflectivity, 
workability and all the rest of its powers all wrapped up in 
a low-cost package full of unlimited possibilities for you, 
personally, in your business. 

TWO HEADS ARE BETTER THAN ONE. Already, many 
an industry, many a company, has called us into an 
imagineering session. We've seen things projected that 
will make news when the curtain can be lifted. Usually 
we’ve been able to help with some imagineering of our own. 

DOES THIS SUGGEST ACTION? WE HOPE SO. 

Aluminum Company of America, Pittsburgh, Penn. 

ALCOA ALUMINUM 







Leaders Look to 


(or F^rts 


Brewster, Douglas, Republic, Vega, Vought-Sikorsky, Vultee . . . names that are sky- 
writing kistory . . . are among the many who look to Fleet wings (or control-surfaces of 
aluminum alloy or stainless steel and other parts. * Fleetwings” is a descriptive as well 
as a firm-name when it comes to putting speed into the making of fins, stabilizers, ele- 
vators, flaps, rudders, ailerons, spoilers and other parts. * If you are in need of a depend- 
able sub-contractor — one who can meet your production schedules — look to Fleetwings! 



ADDITIONAL PRODUCTION OF 



S HYDRAULIC" AIRCRAFT CONTROLS 

★ 


R ECOGNIZING the urgent need for hydraulic 
- aircraft controls, Chicago Pneumatic Tool Co. 
has greatly expanded its facilities for the produc- 
tion of these essential units. 

Since September, 90,000 square feet of additional 
manufacturing area has been available at Garfield, 
N. J., for the exclusive production of "Sky-Draulic” 
aircraft controls. 

CP controls are used by leading builders for oper- 
ating landing flaps, bomb bay doors, gun turrets, 
retractable wheels and similarly operated units. 

To the design and production 
of "Sky-Draulic" aircraft 
trols, Chicago Pneumatic ap- 
plies more than forty years’ 
experience in the development 
and manufacture of pneumatic 
tools, electric tools, 
pressors, Diesel engines and 
related engineered products. 


Identified with the aircraft industry since the in- 
ception of the metal plane, Chicago Pneumatic was 
first to develop a pneumatic riveter for airplane 
fabrication . . . first to produce Pneudraulic aviation 
riveters . . . first to produce Universal and Hicycle 
electric tools. Today, CP airplane tools . . . largest 
and most complete line in the world . . . predominate 
in the aircraft industry. 

Further indication of its recognition in the field 
of aviation is the selection of Chicago Pneumatic 
to manufacture the supercharger controls and 
pumps for the "Merlin” Rolls- 
Royce aircraft engines. 

Expanding facilities and 
rapidly maturing plans for 
greater production now enable 
the Hydraulic Division to accept 
additional commitments for 
1942 delivery of "Sky-Draulic” 
aircraft controls. 


Our engineering facilities are 

at the service 

of all manufac- 

turersforthe 

purpose of de- 

sign and del 

lopment of by. 

draulic contr 

ols for aircraft. 



Chicago Pneumatic 

TOOL C O m P A N V 

HYDRAULIC DIVISION - Oulwater Lane, Garfield, New Jersey 
Stanckai in fitincipal <2itiai • Planti at Detroit, mich. • Cleveland, ohio • franklin 


THE RED CROSS 

needs the financial aid of every American. 



Contribute today through your Local Chapter. 
Be as generous as your circumstances permit. 


THIS SPACE CONTRIBUTED B 


THE B <3 CORPORATION 
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. labor-wast- 
urring operations as now 
any plants with bench after 
kmen removing excess metal 
ith hand files, burring tools, emery cloth, 
md/it's a tricky job to maintain proper 
tolerances and measurements when using 
^5uai tools. 

e LEAsMethod, now in use in a number of 
Important plants manufacturing materials for 
lefense including plane and engine parts, 
tachine gun assemblies, etc. embodies the 
‘ lection of the ideal combination of special 
s and shapes of buffing wheels with the 
r grades of LEA Compound. 

’ g for further information, give full 
ils of the burring operation to which you 
wishSo apply Hie LEA Method. The part, 
metal and mature aNsg^gtion have .arf;-im- 
portant beep 
. selected^ 
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Specialists in the Production of Clean-Working Buffing and Polishing Compounds 



8,760 HOURS TO GO IN ’42 




IN THE SHOPS 


IN THE SKYWAYS 


Cleveland Pneumatic Products 

are helping America win the war! 


F IVE MILES up or one mile down— below, on, and 
above the precious soil of our nation, products 
of The Cleveland Pneumatic Tool Co. are help- 
ing our democracy overwhelm the forces of evil. 
In the mines, Cleveland Rock Drills aid in 
extracting valuable ores and raw materials. 
On the roads, Cle-Air Shock Eliminators for 
trucks and buses contribute to the efficiency 
of our vital transportation system. In countless 
busy plants, Cleco Pneumatic Tools — riveters, 
chippers, drills, grinders, and rammers — help 


meet the cry for more and still more produc- 
tion. And in the air, our world-famous Aerol 
Struts are furnishing America's gallant pilots 
with landing gear that provides the utmost in 
safety and reliable service. 

Thus from far behind the fighting lines to the 
extreme ramparts of the skies above, where 
lies the first line of battle, Cleveland Pneumatic 
products are serving our country. We solemnly 
pledge to continue this service by maintaining 
our all-out, 100% contribution to VICTORY! 


THE CLEVELAND PNEUMATIC TOOL CO., Cleveland, Ohio, U. S.> 





EMERSON 

ELECTRIC 

A LEADING 
MOTOR 

MANUFACTURER 
FOR 51 YEARS 


Offers to Aircraft Engineers 

Priceless Knowledge of Electric Motor 
Adaptability, Design and Performance 



AVIATION with its ever-new and ever-changing electric 
J. Y_ motor requirements, can well use Emerson-Electric's 
51 years’ experience in the development of precision-built 
electric motors. Here is an invaluable asset to Aviation 
Engineers— the over-all ability to 


involving specialized electric r 




REPUTATION 




ift Motors have already been designed for airplane 
irrets, hydraulic units, fuel pumps, and tab controls; 
also with built-in gear reduction and limit stop. 

FACILITIES FOR QUALITY PRODUCTION 
Geared for emergency production— Emerson -Electric is 
flexible enough to meet the quick-change demands of mobil- 
ity in action You are invited to consult Emerson-Electric 

-FOR ENGINEERING SERVICE -FOR PRECISION- 
BUILT MOTORS! 

THE EMERSON ELECTRIC MANUFACTURING CO. 


ST. LOUIS • Branches: New York . Detroit • Chicago 

E M E R SOHjg gl g E LEC T ft I 


5 H. P. and Smallei 


, ELECTRIC mOTORS FOR RIRIRRFT 


5 H. P. and Smaller 



1. Use LYON Steel Shelving, Tool Cribs, and Shop Boxes. ..To 
Conserve Floor Area ... To Accelerate Handling of Tools and 
Materials ... To Make Maximum Use of Minimum Inventory. 


NON-ENGINEERED PRODUCTS 

SOLD BY 

LYON DISTRIBUTORS 



2. Use Lyon Manufacturing Facilities to Assure Speedy, Depend- 
able Handling of Sub-Contracts Involving Fabrication of Sheet 
Metal Units or Parts of Units. 

• Most plants handling major National Defense Contracts axe familiar 
with the advantages of Lyon in organizing a plant for more productive 
storage and material handling. 

Now Lyon offers Defense Industries an additional service. If your 
defense project involves production runs of units or parts of units fabri- 
cated from heavy and medium gauge sheet metal, the complete facilities 
of our two large, modern plants are available on a sub-contract basis. 

Lyon has a capable field engineering staff to help you : 

1. Determine definite savings 2. Help you take advantage of Lyon's 

which might result from the most complete facilities for any sheet 
use of Lyon Products. metal work in your defense contract. 

LYON METAL PRODUCTS, INCORPORATED 


LYON 

STORAGE EQUIPMENT 
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BEND X 


AVIATION, LTD. 



What Can I Do? 


E ver since that Sunday morning when havoc swooped 
from the skies upon Honolulu, a new question has 
been churning about in millions of American minds. It 
is this: What can 1 do to help my country win this war? 

This insistent question has pushed aside all matters 
of personal interest. From now on. individual wants and 
wishes must give way to the paramount needs of the 
nation. We all accept that. We have undertaken a huge 
job. Or, I should say, we have had a huge job thrust 
upon us. And unless we see that job through successfully 
it won’t much matter what any of us may want. 
That job is to win this war. 

No longer are we trying to prepare for a war that we 
may get into. Today we are trying to win a war we’re 
already in— and in up to our eyes. Nothing that any one 
of us now can do to help himself can get him very much 
if it does not also help our country to win this war. 

I am sure that those who read these words will find 
many things to do. Some will enlist in the armed ser- 
vices. Some will become active in civilian defense. Some 
will labor to relieve distress in their home towns. Some 
will work with organizations set up to serve the men at 
the front. Each can and will find something he can do. 

But this insistent question "What can I do?” goes 
beyond the individual and his personal service. It re- 
echoes through the offices and the shops of every 
American business concern. And what I have to say 
here is not directed toward individual effort. Rather 
is it intended for the men and women of American 
industry who make that industry a living part of 
American life. Today they are asking themselves: What 
can industry do? Or better still, what must industry do 
if our country is to finish the job it has started? 

Those of us who work in and with American indus- 
try have one supreme obligation. We may feel very 
patriotic; we may be willing to serve “in any capacity;” 
we may be willing to sacrifice ... if necessarv. But if 
we fail to meet that one obligation, we shall fail our 
country in its time of need. 

THAT SUPREME OBLIGATION IS AN HON- 
EST DAY’S WORK, EVERY DAY, FROM EVERY 

MAN, EVERY WOMAN, EVERY MACHINE 

IT IS AS SIMPLE AS THAT! 

And that goes for all of us, whether we are engaged 
in civilian production or working directly on the wea- 
pons of war. American victory can be won only through 
the productivity of American industry. 


Efficiency in production is not the responsibility of 
a few. It can be achieved only as we all put to useful 
purpose every minute of our time, every ounce of our 
energy, and every pound of our materials. 

This responsibility of industry is the more vital be- 
cause of what has happened to the business of making 
war. There was a time when success in war was chiefly 
a matter of well-trained, well-disciplined armies and 
competent leaders— when men were everything. In those 
days, military strength was a matter of strong battalions 
and able generals. Both still are vital. But today military 
might is essentially mechanical might. Modem war is 
an industry just as much as a factory or a railroad. In 
the first World War, mechanical equipment was rela- 
tively simple and limited. But today the special equip- 
ment of war and the expert skill needed to use it spell 
the difference between victory and defeat. 

We Americans are not expert war-makers. That is 
why we must expect to suffer grievous losses before we 
can win substantial gains. We do not have military 
training and experience ready to hand when we need 
them. Neither do we have, ready for action, enough of 
the machines that are so essential to modem warfare. 

So, when it becomes necessary to fight for our lives, 
we must start from scratch. And today, after a year's 
effort, we still are not ready to trade blow for blow with 
enemies who for years have schooled their leaders, 
trained and disciplined their people, and organized their 
industries to make war. We shall need more time to 
develop our strength. And while we are doing that, we 
must expect reverses. 

But there is a brighter side to all this. For it follows 
that if we are granted this all-important time, the 
change in the method of warfare is right down pur alley. 
The greater importance of mechanized equipment plays 
straight into the hand of the world’s greatest industrial 
nation ... if there is one thing America does know, it is 
industrial production! Our industries know how to pro- 
duce. They have the skilled manpower. They have the 
organized facilities. Beyond any doubt, we can produce 
all that we need to win the victory that we must win- 
if only we are given the time. 

THE FIRST RESPONSIBILITY OF THE ARMED 
FORCES IS TO GAIN THAT TIME FOR US. 

THE FIRST RESPONSIBILITY OF INDUSTRY 
IS TO USE TO THE FULL EVERY SECOND OF 
THAT TIME IN PRODUCING THE WEAPONS 


THE ARMED FORCES NEED TO WIN THE 
ULTIMATE VICTORY. INDUSTRIAL PRODUC- 
TION IS THE KEY TO VICTORY. BUT IT MUST 
BE BIGGER PRODUCTION AND FASTER PRO- 
DUCTION THAN WE EVER HAVE KNOWN. 

Heretofore American industry has worked to produce 
more of those things which make our lives more enjoy- 
able. Today it must divert much of its energy from the 
products of peace to the weapons of war. 

This change sets up a new yardstick of industrial per- 
formance. In time of peace we measure production effi- 
ciency in terms of money saved. From now on, we must 
measure efficiency chiefly in terms of time saved. For 
the plane, the tank, the gun, or the ship that is ready 
when it is needed to win a victory, is worth a million 
times more than the one that is delivered too late to 
avert a defeat. 

Everyone knows how short we are of some materials 
and machines. But our most tragic shortage is the short- 
age of time. So whatever we may waste in the days 
ahead— and unhappily we are bound to waste plenty- 
let us never forget that the most deadly waste of all is 
the waste of time. 

Time wasted never can be replaced. No one ever has 
discovered a substitute for time. If we would avoid the 
waste of this irreplaceable ingredient of victory, we 
must use every minute of it effectively— while we still 

That goes for us all. It goes for the man or the woman 
at the bench, at the desk, at the counter, in the field, or 
in the executive office. It goes for the politician as well 
as for the business man. It goes for the humblest and 
the most powerful. A nation at war cannot carry dead- 
heads. It cannot spare a square foot for any one who will 
not pull his weight. 

In this war, nothing short of complete victory can 
save the liberties of us all, rich and poor, employer and 
employee, haves and have-nots alike. The price of that 
victory is the labor, the loyalty, and the devotion of 
ever)’ last one of us. Winston Churchill said it well for 
the British people. You know how he said it. I need 
not repeat it. 

All this imposes upon American industry, its owners, 
its managers, and its workers, the gravest responsibility 
they ever have assumed. If our country is to survive as a 
free nation, American industry must rise to that re- 
sponsibility. If our country should fall, it would fall 
because American industry fell short of the need. It 
would be another case of “too little and too late". 

This grave responsibility calls for the keenest man- 
agement industry ever has known. It calls for unremit- 
ting research to make the most of our resources. It calls 
for the reduction of waste to a record minimum: that 
goes for waste of time, labor, and material. It calls for 
keeping our machinery working as near to full capacity 
as we can contrive. It calls for the highest rates of unit 
production we ever have known. That will mean skill- 
ful coordination by management and the most intelli- 


gent cooperation that the men in the shops can give. 
It calls for inventive ingenuity to match that of a nation 
which has produced some of the world's outstanding 
technical genius. For this is a war of technical pro- 
ficiency. 

But above all, it calls for a new devotion to the dav’s 
work. For so long as we are at war, the day’s work will 
determine our country’s security. 

Whatever may be our material resources and our 
technical skill, however resourceful our management, 
however broad the scale of our effort, industry cannot 
measure up to its prodigious responsibility if any of us 
shirk the day’s work. Right there is where we find the 
one thing we all can do— the one tiling that is within 
the power of each of us. 

THAT ONE THING IS SIMPLY TO DELIVER 
AN HONEST DAY’S WORK WHEREVER WE 
ARE CALLED TO SERVE. HONEST WORK 
WILL WIN THIS WAR. LOAFING WILL LOSE 
IT. THE SHOWDOWN WILL BE WHETHER 
HITLER CAN DRIVE HIS PEOPLE TO WORK 
HARDER THAN WE ARE WILLING TO WORK. 
THERE IS NO ONE TO DRIVE US. WE MUST 
DRIVE OURSELVES! 

Is that so much to ask? It is all our country asks of 
us, the men of industry. It is all that the men who must 
work the guns and tanks in the field ask of us. It is all 
that the men who work our ships and our planes ask of 
us. “Give us the planes, the guns, the ships, the tanks, 
and all the rest of our tools,” they tell us, “and we’ll 
give you the victory that means so much to us all. But, 
in the name of that victory, give them to us quickly— 
quickly-QUICKLY!" 

Is that, I repeat, too much to ask of us? 

To help American industry achieve ever-highcr stand- 
ards of efficiency has been the traditional mission of 
McGraw-Hill for three-quarters of a century. Normally 
that effort has been directed toward higher efficiency in 
the business of peace. But, as in the first World War, 
twenty-five years ago, it now is directed toward efficiency 
in the business of war and in every department of 
American effort that can contribute, directly or indi- 
rectly, to the achievement of victory. 

And to that mission, I here pledge every resource of 
this company, its publications, its books, its staff, and 
every service it is qualified by experience and training to 
render to American industry, now enlisted in our com- 

That is what we of McGraw-Hill can do. And that is 
what we shall do to our utmost. 



President, McGraw-Hill Publishing Company, Inc. 


This message 


■t a million readers. 


is appearing in all McGraw-Hill industrial and business publicalio 
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"That was okeh for fair weather, but in this business 
you take it as it comes. 

"So I always said if I bought a plane for myself, I'd 
wait until I could get what I wanted. 

"Then I joined the Army. Man, it was just like hav- 
ing a silver spoon stuck in your mouth so far as equip- 
ment is concerned. Nothing but the finest.” 

The young fellow pointed to the instrument panel on 
his training plane. 

"Kollsman,” I said and he nodded. 

"In this man’s Army you learn to fly, navigate, patrol, 
fight, bomb with precision instruments . . . and you 
need the kind you can depend on to take it in action. 

"You’ll get into some tight spots before and after you 
get your wings. 


"(VewERer/ii/c/w/tsoor 

MfiC&tFTWS7K(//HE/V7S" 


. . . and as I explained to this young cadet in primary 
training, "There’s a big difference. Just like the differ- 
ence between a cheap watch and a Swiss masterpiece. 


"But you’ll always get home if you learn to read your 
instruments. 

"These babies tell the truth.” 


"Now take my experience, for example,” I went on 
to make the point . . . 

”1 learned to fly with a compass and altimeter that 
fell in the one buck ticker class. 




MAY WE INTRODUCE OURSELVES? 
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s recognized as one Aircraft Instruments Division, the new 

rs of electrical con- bined Circuit Breaker and "On and 


been accepted for use in ir 


5QUHRE J] COMPANY 




Mu- 


AIRCRAFT ENGINE CO. 

PENNSYLVANIA, U. S. A. • Cable i: JAECO 




The Boeing Airplane Company hopes 1942 will bring peace. This wish 
stems first of all, of course, from the natural human desire that no people 
and no part of the world must suffer the terror and destruction of war. 


From the viewpoint of aviation’s advancement, we believe that its true 
development can be realized only in a time of world peace. Then, when 
commerce and travel flow free once more, when men’s minds are released 
from doubt and uncertainty, then — and only then — will aviation win 
its long-destined and rightful place in world affairs. Then will air travel 
and air freight become an ordinary necessity in our everyday life. 


However, peace will not come through hoping, but only through hard 
work. Every man and every woman in the United States has a part in this 
work if democracy is to end this war. At Boeing we have defined our part 
to be this: to build for the needs of democracy not only as many airplanes 
as possible, but to build the best. 


BOEING ill It PLANE COMPANY 

Seattle and Renton, Washington • Wichita, Kansas • Vancouver, British Columbia 
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Now the way this story ties in with Gulf- 
pride Oil is this: when we say"Jump"to 
the carbon- and sludge-makers that exist 
in all oils, we mean it- And we don’t say it 
just once, we say it a couple of times (by 
means of conventional refining methods 
and by the Gulf famous Alchlor Process). 
The net of it is, that by the time you put 
Gulfpride in your airplane engine, more of 
the trouble-causing elements in oil have 
been taken out of Gulfpride. Result: A 
sweet-running, well-lubricated engine at 
all times! 

THIS MONTH'S BRAIN TWISTER 

Here’s one from Mr. Cecil E. Pearce, of 
Tacoma, Wash., who likes the problems 











SIMPLIFIED DESIGN 
FEWER PARTS 
LESS WEIGHT 
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FUEL PUMPS 


Long recognized as standards of reliability and performance, 
PESCO Aircraft Fuel Pumps offer these important advantages: 
• Simplified design— no snap rings, internal screws, rivets or 
similar bonds. 


• Fewer parts to stock for replacement. 

e Required periodic overhaul accomplished more readily. 

• Maintenance cost reduced. 

• Unusually low power consumption. 

• High suction lift. 

• Comparative oscillograph analysis indicates pressure pul- 

sation as slight as those of more complicated design. 

• Splined rotor-coupling engagement insures greater 

dependability and longer life. 


COMPARE THESE FIGURES 

PESCO Fuel Pump illustrated above compared with other 
makes of some output rating. 





STANDARD PESCO FUEL PUMPS 
FOR MODERN AIRCRAFT 



PUMP ENGINEERING SERVICE CORPORATION 

DIVISION BORG-WARNER CORPORATION * 12910 TAFT AVENUE * CLEVE LAND, OHIO 
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Fastest, most efficient means of cutting off gates and risers from castings of any metal. Models to handle 
magnesium and aluminum up to 30 inches thick, 52 inches wide. Larger capacity machines furnished on 
special order. Variable speed machines available. Write for Metal Cutting Band Saw Bulletin. You'll find the 
machine that’s exactly suited to your needs — one that will repay its cost dozens of times in time and money 
saved. 


THE TANNEWITZ WORKS, GRAND RAPIDS, MICHIGAN 




In such planes as the Lycoming-powered 
Curtiss AT-9 America's military pilots are 
“stepping up” from Lycoming single-engine 
trainers to multi-engine pursuits and bombers 
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MallorY 


Out with batteries or battery carls 
for engine starting, electrical testing — 

Save with a 
Mallory 
It ootosta rter 


Compact, flexible, mobile, versatile . . . this weather- 
proofed Mallory Portable Rcctostarter provides de- 
pendable and safe DC power at minimum cost by the 
use of time-tested and proven Mallory Magnesium- 
Copper Sulphide Rectifiers. No batteries or battery 
carts to buy or maintain. You get quick engine 
starting or electrical testing . . . 24 hours a day, 
with no time wasted in recharging and the least 
possible maintenance expense. Write today for 
free bulletin that gives you complete specifica- 
tions on various models of Mallory Recto- 
starters, both Portable and Stationary, for 
aircraft applications. 


for Airplane Manufacturers + 

A Mallory Rcctostarter supplies adequate DC power to test alt 
aircraft electrical equipment . . . from "props" to pumps ... on 
as many os three airplanes at one time! Push button remote 
control operation is available at slight extra cost, as is a 115 
volt single phase receptacle to operate inertia starter winders, 
[rower tools, drop lights or other single phase equipment not 
requiring over 500 watts. And you con use a Rcctostarter 


for Commercial Airlines ^ 

ranging from -10'F^to 275°K. Portables arc weather-proofed. 

starting. DC cable is speedily disposed of, permitting a fast get- 
away, while an automatic cable reel may be used to w ind up AC 
cable. Besides starling airliner engines, Mallory Rectostarlcrs 
serve to taper charge plane batteries rapidly and conveniently. 


for Engine Manufacturers + 

In some installations, a Mallory Portable Rcctostarter can be 
utilized to operate several aircraft engine test stands ... or 
to operate and test any DC aircraft electrical equipment 
around the plant... or for taper charging 12 or 21 volL 
butteries. The rugged all.melal construction of each Recto- 
starter is proof against intense vibration and air turbulence. 
Remote push button control assures safety— "dead" l)C 


AVIATION. January. 



Hordes of defending planes, guns and armies talk the 
only language that would-be conquerors understand. 
And that's the language Uncle Sam is talking today. He's 
talking it with the world's finest aircraft, such as the 
North American Aviation Company's B-25 medium 
bomber shown here. 

North American — and the other leading airplane 
• manufacturers — are all-out to defend this country. From 
their production lines are now rolling the machines 
that will keep Democracy alive. 

We at B. F. Goodrich are proud to be of assistance 
to our nation’s aircraft manufacturers. North American 



is one of the largest users of B. F. Goodrich Airplane 
Silvertowns, the safest airplane tires ever built. They 
also use our Bullet-Sealing Fuel Tanks . . . our famous 
De-Icers. 

Today, more than 50 different B. F. Goodrich 
products are serving the industry on planes of all types. 
For information regarding any of them, write, by air- 
mail, to The B. F. 

Goodrich Company, 

Aeronautical 





AIRPLANE WHEELS AND BRAKES • PNEUDRAULIC SHOCK STRUTS 


LANDING-GEAR 

EQUIPMENT 


V Precise landings 

begin with Precision^ 

landing-gear manufacture 

■pROM the moment the pilot’s glance at his position - indicator tells 
him his wheels are down, until he has made his landing and has 
iimii, taxied to a stop, he's relying implicitly upon the kind of precision 
workmanship pictured above. 

Bendix Pneudraulic Shock Struts are built as carefully as a fine piece 
of ordnance. For example: threads have to be held to truly close toler- 
ances, and it must be remembered that these threads are cut in highly 
heat - treated steel. The photograph shows a B - 24 cylinder being 
thread - milled in a large size Lees - Bradner. 

BENDIX PRODUCTS DIVISION 

OF BENDIX AVIATION CORPORATION • SOUTH BEND. INDIANA 


EDITORIAL 


We Go to V/ar 


WHEN DAWN BROUGHT DEATH and destruc- 
tion to our island outpost at Pearl Harbor on Decem- 
ber 7, the enemy made a serious strategic mistake on two 
counts. They awakened America to a realization of its 
danger and they solidified widespread opposition against 
themselves. Their blunder bears all the earmarks of the 
Nazi technique when the Luftwaffe solidified all classes 
of the British people by bombing Buckingham Palace. 
The Japanese action against us could have had only one 
purpose— to remove the obstacle represented by our 
mid-Pacific stronghold and impair our fleet to the extent 
that the enemy would be left free to pursue their policy 
of expansion to the southward. In this they have made 
a miserable failure. 

Our Navy has paid dearly in personnel and materiel 
for the Hawaiian blitzkrieg and Our Secretary of the 
Navy has showed himself to be a man of action and has 
been quick to make adjustments in command. But more 
important than this procedure is the determination that 
we shall never be caught napping again. While the 
sting of the foul blow is still upon us, we are in a bitter 
fighting mood. Japan has rendered us a great service in 
transforming instantly our love of peace into an eager- 
ness for war— a process that would have taken a long 
time under any other circumstances. But neither the 
extreme of complacency nor that of fever heat is desir- 
able from our standpoint. We must approach the pres- 
ent task without hysteria but with grim determination 
to do a disagreeable duty, as quickly and efficiently as 
possible. When we have finished it this time, let us be 
sure to make it stick. And that is where the airplane 
comes into the picture, for it is air power that will keep 
order in the peace as well as win this war. 

If there was any remaining doubt about the place ot 
air power in modern warfare before December 7, that 
doubt has been dispelled by the action against Pearl 
Harbor and the subsequent sinking of the unprotected 
Prince of Wales and Repulse off Malaya. Since the 
latter action we have heard no word from the formerly 
voluble advocates of completely independent air forces. 
We have now had sufficient evidence to show the proper 
place of air power in warfare. We have long since 
learned that air superiority is the essential ingredient in 
successful military action. But it must be used to pro- 
tect, support, and cooperate with surface operations as 


well as in the offensive operations in which it has proved 
to be so effective. 

Fortunately our aviation industry has reached the 
stage'where replacement of our losses in the Pacific will 
be a matter of but a few days’ production because of the 
progress we have made in the creation of manufacturing 
capacity during the past year. But we must look upon 
this accomplishment as only the beginning. We must 
double and redouble our objectives until our striking 
power is so formidable that our air supremacy is far 
beyond question. 

And while we are struggling with the greatest indus- 
trial project in all history we must somehow find time to 
look beyond this battle for existence. Our entry into 
war brings us still closer to the final peace and we cannot 
afford to be unprepared for peace as we were unprepared 
for war. At least one key man in every aviation manu- 
facturing organization should be assigned to the study of 
post-war planning and permitted to have some degree 
of freedom from pressing immediate duties to think 
beyond the present conflict. Technological research, 
market and merchandising studies, and new product 
development are necessary parts of the job. Financial 
reserves should be set up to ease the transition from war 
to peace. Some of our more thoughtful manufacturers 
are doing some of these things already. They should do 
more and others should follow without delay. 

Through the months and possibly years of war we 
must preserve our confidence in our armed forces and 
we must give them all of the support required to make 
them the instruments of victory. Aviation will con- 
tinue to cooperate closely with our military and naval 
establishments in the release of material for publication 
in full accord with their policies designed to prevent 
leakage of information valuable to the enemy. We will 
continue to give you the most authoritative news as early 
as it may be printed in the interests of national security. 
To save valuable reading time we are offering for the 
first time in this issue a new format in which primary 
emphasis is placed on the manufacturing phases of the 
industry— research, design, engineering and production. 
It is our most sincere desire that we will be able to pub- 
lish more material of the type that will accelerate our 
progress to the inevitable victory. 


AVIATION’S WAR COMMUNIQUE NO. 1 


AMERICA AT WAR 


I N War with Japan, United States air forces must maneu- 
ver against the enemy over a 7,000-milc area with water 
underneath. This means distances far greater than any ex- 
tensively flown in the European war. But, fortunately, this 
country embarked on production of long-range equipment 
when Britain emerged from the defense stage and called for 
distance equipment to go after Germany and Italy. 

Reliability and durability of equipment will count for 
much; fortunately, U. S. air arms and air transport have con- 
centrated on ruggedness and quality for years. 

Points of defense and attack arc not few but literally 
scores, on islands and Asiatic mainland. This means pre- 
cision navigation, in which both Army and Navy excel. Pan 
American Airways’ years of overseas experience have con- 
tributed much to th'c Services' skill in this art. 

First impression from a look at the map of the Pacific 
(better begin right and get one) is that most of the fight- 
ing ground is on Japan’s side of the midway. But a vast 
preponderance of these lands are Dutch and British, and 
the United States has its Philippine bases, ill-prepared 
though they are. 

Here is a list of distances you will find useful; compiled 
for Aviation by the National Geographic Society. 


VLADIVOSTOK to TOKIO 

CHUNGKING to NAGASAKI. . 
LUZON to JAPAN 

TAONGI to OAHU 

SINGAPORE to INDO-CHINA 
OAHU to SAN FRANCISCO. 
OAHU to MIDWAY 
MIDWAY to WAKE 
WAKE to GUAM. 

GUAM to TOKIO 

ATTU to HOKKIADO 

YOKOHAMA to AUSTRALIA . . 




U. S.-Jap Naval-Air Forces Battle Long- 
Range. Will Fight Mostly From 
Aircraft Carriers 


Luzon is the northernmost island of the Philippines; 
Taongi is the nearest of the Japanese Marshall Islands to 
Hawaii; Oahu is the Hawaiian Island on which Pearl Harbor 
Naval base is situated; Attu is the westernmost point in the 
U. S. Aleutian Islands, "bird-bill" of Alaska; Hokkiado is 
the northernmost big island of the Nipponese group; Somer- 
set is the northernmost tip of Australia. 

These arc some of the distances both U. S. and Jap 
planes and plane carriers will have to contend with. A 
plane with a range of 4000 miles usually does not go on 
bombing missions farther than 1000, thus saving half its 
range for headwind and maneuvers. But several American 
planes can do substantially more than 4000 miles. 

Aviation reported Japanese air power in its September, 
1941 issue. All of the planes revealed in this survey were 

f owered with air-cooled engines. So far as could be learned, 
apan, while other powers were stepping up 2000 h.p. en- 
gines, had yet to fly a 1000 h.p. plane. 

Only one airplane in the Jap air force, except the Me 109, 
is recorded as exceeding 300 m.p.h.: and it is a wheel-pants 
pursuit, as are several other models. Japan's air power is 
divided between their Army and Navy, with no separate 

planes a month," and its entire force is estimated at 3000 to 
3000 first-line planes. Details are lacking, but it is known 
they are mostly undergunned. 

Japan designs mostly from imported planes, and naturally 
she docs not get anything new, even from her ally Germany. 
Italian aircraft have been modeled more than any others. 
The best of the Japanese planes in Hawaii, however, were 
Messerschmitt 109's which had been built in Japan. 

Due to many distances too great for any airplanes, much 
of this war will be fought from carriers. Japan has seven, 
and the United States has seven. But American carriers 
have almost twice the plane capacity of the Jap ships, and 
then Britain’s carriers will be in the balance against the little 
yellow men. 


The attack on Pearl Harbor began in a rain squall, exactly 
on the minute, according to a Jap commentator in Germany. 
Some of the planes carried bombs and others torpedoes. The 
commentator said it was the first time the Japanese had 
used torpedoes. 

Success of the Pearl Harbor attack is attributed in Wash- 
ington to two major causes: audacity and vigor of the on- 
slaught, and complete surprise, due to a feeling in the Navy 


that the Gibralter of the Pacific would not be approached, 
and due to the fact negotiations were going on in Washing- 
ton, and duplicity was not expected. Practically all military 
observers acknowledged the raid as one of the best-executed 
of War II so far. 

Army Air Forces officially report 20 Japanese airplanes 
shot down in the Pearl Harbor fracas, and it cites several 
young and green pilots for spectacular victories. Navy Sec- 
retary Knox puts the Jap losses at 41. The difference in 
reports is not accounted for. 

The initial rate at which the Japs put Allied war ships 
out of the way, including two British battleships, must have 
put the Germans to shame, if indeed the Germans them- 
selves did not help engineer and execute the attack. If 
they did, they will continue, and that is regarded as serious. 
However, Germany will have great difficulty in delivering 
many airplanes to Japan, even if she has them to spare. And 
the Japanese air force, weak as it is, must grow weaker with 
time if the Allies can shoot them down at a reasonable rate. 

In putting Allied war ships out of action, the Japanese 
actually accomplished what the British did in their torpedo 
raid on Taranto: a navy power proved itself vulnerable to 
airplane attack. In other words, if warships are as vulner- 
able to air attack as initial Pacific action indicates, Japan 
is at a disadvantage against the superior air power of the 
United States. 

Again, as they have for a generation, the admirals who 
order the battleships are scratching their heads over the now 
demonstrated fact, not the possibility', that their sea wagons 
can be sunk by planes. House Naval Affairs Committee 
Chairman Carl Vinson announced that no battleships would 
be included in a new expansion program. This was re- 
garded by some observers as the ominous beginning of the 
end of heavy war Ships. It was noted that battleships have 
done nothing in this war except shoot at each other, and 
sink. It should be remembered, however, until the final 
official report is written, that the Japanese used submarines 
at Pearl Harbor in addition to planes. 

The Japanese asserted that they had destroyed 300 Ameri- 
can planes in Hawaii and the Philippines during the first 
two or three days of action. This is no doubt an exag- 
gerated figure. U. S. Army and Navy said that losses were 
replaced almost at once. 

What happened at Pearl Harbor apparently was as dis- 
couraging as it was described in the newspapers. One bright 
spot appeared in the dark picture; 12 Boeing Fortresses 
(B-17) arrived in the midst of the raid, apparently because 





Saratoga and 



they had not been warned to turn back. They were 
trimmed for travel and not for a fight. One of them was 
shot down, but the other eleven scurried for outlying fields, 
and landed with a few minor scratches. 

Pan American Airways announced that its ships and men 
on the Pacific are still "in harness” and implied that opera- 
tions arc going on by saying that commercial freight and 
passengers arc no longer accepted, saving all the space for 
"urgent transport of men and materials” needed in the East. 

It is a fair guess that PAA could not operate on its regu- 
lar San Francisco-Manila route while any one of its stepping 
stone islands is rendered untenable by enemy action. Pre- 
sumably flights would be made on alternate routes, most 
likely its present line south from Hawaii to New Zealand 
and from there over tire Dutch islands to Singapore and 
Manila. Or, if that got too tough, you may suppose that 
all PAA traffic could go the other way around the world, via 
Miami and Brazil to Leopoldville on the Congo, to Egypt, 
and thence, over seven or eight thousand miles of route to 
be established, to Singapore and Manila. 

Within 32 minutes of the attack on Pearl Harbor, the 
entire 20,000-mile Pan American system had been switched 
to a war basis under its long-rehearsed "Plan A.” That 
means radio and lights out, secret Schedules, and zig-zag 
flight. 

PAA came off with the loss of one ship and no lives. 
An S-44 got into Hong Kong just in time to unload pas- 
sengers and mail before a strong force of Jap aviation arrived 
and started diving. They saw poor old "Myrtle" and kept 
pitching until they hit her squarely. At Wake Island, an 
old Martin 130 was just ready to make a patrol trip at re- 
quest of the Navy commander there, before departing west- 
ward, when a force of Japs came over. All their bombs 
missed the Martin, but she took a spray of machine gun 
bullets, which did no harm. 

The airline announces business as usual on the Atlantic 
and South American systems. The British have been get- 
ting along all right between London and Lisbon, so far as 
is known. Indeed on the European front commercial planes 
seem to get into very little trouble, apparently under a tacit 
(Tun, to pug' 190) 


Building Morale 
In British Factories 

Effective posters carry fight talk to production lines. 

By JOHN MONSARRAT, Vice President, Platt-Forbes, Inc. 



L IFE is no bed of roses for the aver- 
, age working man or woman in 
Britain’s aircraft factories. He has all 
the routine restrictions of wartime to 
contend with: the food rationing, the 
clothing rationing, the blackout, and a 
hundred and one other upsets to com- 
ing longer hours than he has ever 
worked before. He is working in a 
building that is a highly desirable tar- 
get for enemy bombers. The chances 
are, under Britain's system of dispersal 



plants, he has been uprooted from his 
home town and is living in a different 
section of the country. And more likely 

ready so crowded when he arrived, that 
he must live many miles from his fac- 
tory and spend precious hours going to 
and fro by overcrowded bus or truck. 

On top of it all, he is working under 
tremendous pressure — the normal pres- 
sure of the wartime aircraft industry 
plus the added pressure of an aroused 
public which counts on him to help has- 

psychological "lift" in his day’s work, 
this man does. The British Ministry of 
Aircraft Production has made it its 
business to see that he gets this stimula- 

°Under the direction of its public re- 
lations branch, the M.A.P. has set up 
an organized system of instilling in the 
workmen a personal feeling of partici- 
pation and triumph in the R.A.F.’s suc- 
cesses. This system extends noi only 

factorjes, but to those in engine, propel- 
ler, instrument, parts and accessory 
plants as well. It is made up broadly of 
three different types of activity. 


First is the M.A.P.’s distribution of 

important plant it has designed a poster 
showing the type of airplane being 

airplane which utilizes its accessories. 
Then, whenever the type of airplane de- 
picted is involved in a successful action, 
the M.A.P. rushes to the plant a de- 
scription of the action, told often in the 
pilot's own words. This description is 
printed on a sheet which fits evenly be- 
low the basic poster illustration, which 
may serve for as long as eight or ten 
different bulletins. 

The posters, with bulletins attached, 
are displayed in many places through- 
out the plant. Whenever possible, the 
bulletins give the actual manufacturer's 
number of the successful airplane, so 
that a workman can positively identify 
it as one which he personally helped to 

added as fast as word comes in of com- 
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French Lesson 

A Study of the Industrial Demoraliza- 
tion that Led to the Fall of France. 


By PAUL E. LAMARCHE 

Formerly "Aviation's" Correspondent in France 



correspondent, and an American who lived 
through 15 years of industrial disintegra- 
tion in France, to tell the story oi the back- 
ground oi one ol the greatest tragedies in 

fined his article to the aviation industry but 
has told the full story of the demoralization 
of all French industry and the political 

ing that every leader of industry 6r labor 


F RANCE suffered the most terrible 
defeat in her history after five 
weeks of actual conflict. Why did 
France collapse so quickly? There are 
a number of reasons, about which much 
has already been written and said, but 
two outstanding causes were political 
disunity and lack of arms. Germany’s 
weakest enemies have been nations who 
were neither united in purpose, nor 
sufficiently armed. The defeat of 


France shocked the world. 

To many it was a surprise. To some, 
including the writer, who had lived in 
France over a period of years, and 
watched political and social decadence 
reduce that great nation to impotency. 
it seemed inevitable. Political turmoil, 
and labor troubles that paralyzed na- 
tional defense industries during the 
years when the Germans were building 
up a powerful war machine, rendered 
France virtually helpless to defend her- 
self. A lesson can be learned front the 
fatal mistakes that led to bitter defeat. 

The spring of 1936 was the time for 
general elections in France. War clouds 
hung over Europe. The Germans had 
already occupied the Rhineland without 
resistance. This was regarded as omi- 
nous. The Italians had completed the 
conquest of Ethiopia. For more than 
fifty years the Radical-Socialists had 
been the strongest party in French poli- 
tics. Of the Left Center, it always had 
the greatest number of seats in the 
Chambre des Deputes. The vote of the 
masses is more numerous than that of 
the ruling classes. Left Wing agitators 
have for years denounced capitalists as 


enemies of the masses. Socialists and 
Communists have always championed 
the workers. Working conditions in 
France have for years been backward. 
Labor had some real and also some 
iancied grievances. Agitators of both 
“isms ’ have always promised a change 
in the social order in which we have 
lived for generations. Both "isms" 
appealed to the workers as being 
pacifist, and anti-militarist. 

The results of the elections showed 
that France had adopted a Government 
of the Extreme Left. To many people 
ill France and throughout the world it 
was a shock. The Socialist Party had 
increased its strength from 101 seats to 
148. The Radical-Socialists had 
dropped from 159 seats to 108 in the 
Cliambre. Communists, who until then 
had 10 seats, now had 73. Parties of 
the Right and Center remained about 
the same. Thus the strongest party in 
the French Government became the So- 
cialists, and as a result, their leader. 
M. Leon Blum, was asked to form a 
Government. This he did forming a 
government that included Socialists 
and Radical-Socialists, and excluded 
Communists. This Government of the 
first Socialist Premier of France was 
known as the Front Populaire, or Popu- 
lar Front Government. Their leader, 
M. Leon Blum, a wealthy Jew of an 
Alsatian family, was born in Paris 
in 1872. As a lawyer, he participated 
in the celebrated Dreyfus case, and 
was elected to the Chambre in 1919. He 
has been a member of the Socialist 
Party since 1899. There are French- 
men who will tell you that as a deputy, 
his ideas have always been more de- 
structive than constructive. A pacifist, 
he always favored disarmament. Thus 
the set-up for a social revolution was 
complete. Socialists and Radical- 
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Socialists were in complete disaccord. 
The Communists were annoyed be- 
cause they were left out of the 
Government. 

There is an outer fringe of suburban 
Paris that is highly industrialized. 
Thousands of workers live there. Many 
of them are Communists. The region 
is known as the Red Belt of Paris. 
Fear has often been expressed that the 
masses of this belt might some day 
march on Paris and overthrow the Gov- 
ernment. But now France had a Gov- 
ernment of the Extreme Left that was 
expected to champion their grievances 
and launch a social revolution. 

Hardly had the Front Populaire 
Government come into power than the 
workers illegally occupied factories and 
started an epidemic of sit-down strikes. 
The first factory to be so occupied was 
the Nieuport aircraft factory, where 
pursuit monoplanes were being con- 
structed for the French Air Force. In 
no time, the metal works of Lavalette 
were occupied. The workers demanded 
a 40 hour week, higher wages, a closed 
shop, vacations with pay, and collective 
contracts. These first strikes occurred 
in May of 1936 and served to attract 
the Government’s attention. However, 
subsequent strikes in June gave every 
indication that a social revolt had 
started. At first the directors refused 
to bargain until the workers came out. 
They maintained that there was little 
difference between occupation of the 
factories by sit-downers and seizure 
of the employer’s property. The police, 
under control of the Minister of In- 
terior, did not interfere with the strik- 
ers. The Government did not interfere. 
M. Salengro, Minister of Interior at 
the time, insisted that force would not 
be employed against the working classes. 
Employers held out for a while, argued 
against the illegality of sit-down 
strikes, but unable to obtain any satis- 
faction from the government, and feel- 
ing mass sentiment against them, yielded 
to their demands. Some employers im- 
mediately gave forced vacations with 
pay in order to evacuate their factories. 
All agreed, however, to give vacations 
with pay, a 40-hour week, in spite of 
the fact that the 48-hour week had been 
effective since 1919, and to allow col- 
lective bargaining. The fact that a 40- 
hour week would be disastrous to indus- 
try did not interest the labor unions or 
the Front Populaire Government. In- 
dustrialists, however, realized too well 
that the 40-hour week would not in- 
crease the purchasing power of the 
masses, and that it would reduce pro- 
duction and thereby raise comparative 
prices. They understood the meaning 
of the vicious circle. Thus began an 
era of destructive politics that lasted 
for two years while Germany rearmed. 

The sit-down strikes were instigated 


by the Conjidiration Generate de Tra- 
vail, better known as the C.G.T., of 
which big, burly M. Leon Jouhaux was 
the leader. Some of the strikes were 
spontaneous, and some in defiance of 
C.G.T. orders. There was little dis- 
order connected with them. Policemen 
at the gates allowed the wives of work- 
ers to bring in food. Non-unionists 
were not allowed out. Agitators came 
and went. In some instances foremen 
and even shop managers were forced to 
stay in by the workers. 

The C.G.T. was not a new labor or- 
ganization born of the Front Populaire. 
It had existed since before the last war 
as a Federation of French Trade 


Unions. M. Leon Jouhaux, whom some 
Frenchmen will tell you, started life as 
a street sweeper, became leader of this 
Federation in 1910 following a dock- 
yard strike in which the French Navy 
was the principal victim. A huge in- 
crease in memberships occurred during 
the war of 1914-1918, as well as new 
formations of federations of unions. In 
1920 the C.G.T. attempted a General 
Strike, to which the Government re- 
plied by seizing their headquarters and 
dissolving it. There was no strike. The 
C.G.T. suffered much loss of face. 

But to come back to 1936, the C.G.T. 
was again a powerful Federation of 
(Tnni to page 20S) 



Aviation in Brazil 
Shows Active Progress 

After spending three months in Brazil, Alice Hager discovers 
new activities on all aviation fronts. This is the first of two articles. 


By ALICE ROGERS HAGER 

Photos by Jackie Martin 

B RAZIL is one of the last and great- 
est of the world's frontiers. In its 
potential natural resources it is sur- 
passed by no other country, but it has 
also one of the most difficult of all ter- 
rains from the standpoint of transporta- 
tion. There are at present some 27,000 
miles of navigable rivers, 2,500 miles 
of railroad, and good dirt roads are 
being extended between cities in many 
areas. But its coastline alone measures 
over 4,000 miles in length and the 
entire north central area, reaching from 
the Amazon down through Goiaz and 
into a large part of the Matto Grosso, 
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I. EMPREZA DE V. A. 

Alegre to Uruguaiana v 

Jaguarao; Porto Alegre-Itai: 2, SINDICATO CONDOR 
LIMITADA— Rio do laneiro to Porlo Alegre: Rio de 
Janeiro-Buenos Aires: Sao Paulo-Cuiaba: Sao Paulo- 
Porto Alegre via Florianapolis: Porto Velho-Xapurl: 
Rio de Janeiro-Belem; Sao Luiz-Carutapera; Terezina- 
Fortaleza; 3. PANAIR OF BRAZIL— Porto Alegreto 
Porto Volho via coast and Amazon river: Rio de 
Janeiro-Belo Horizonte; Belo Horizonte-P.de Caldas-S. 
Paulo-Rio de Janeiro; B. Horizonte-Uberaba; B. Hori- 
zonte-Govemador Valadares. 4. VIACAO AEREA S. 
PAULO S. A.— Rio de Janeiro to Sao Paulo: Sao 
Paulo-Porlo Alegre; Sao Paulo-Goiania; 
AMERICAN AIRWAYS. INC.—Belem tr ‘ 


s; Belem-Porto Alegre via ca 
TORIA S. A.— Natal to Rio de Janeiro via coast. 
Open lines denote proposed extensions of existing 


has almost no surface transport of even 
the most primitive type. 

The reasons are both geographic and 
economic. The cost of cutting roads 
and railroads through heavy jungle 
would be astronomical — far beyond 
Brazil's present ability to pay, even if 
they were necessary. Railroads are 
being built and the older ones are being 
stretched farther and farther into the 
interior, but they are not the answer 
to the country's future. 

That answer is to be found in avia- 
tion and Brazil is thoroughly aware of 
it. Under President Vargas, it is 
rapidly becoming one of the most air- 
minded nations in the Hemisphere. 
There is scarcely a town or city that 
you visit nowadays that does not have 
an Aero Club. The club may still have 
no planes but it is always working to 
get them and it always has a large and 
enthusiastic membership. Airports and 
landing fields are growing constantly 
in number and there have been three 
major airline extensions in the interior 
within the last year. 

In January, 1941, Vargas established 
an Air Ministry and ordered all avia- 
tion coordinated under this one head. 
The Naval and Army air arms were 
transferred to the Ministry and are 
rapidly being welded into a single Air 


Force. The Department of Civil Aero- 
nautics was made another branch and 
its Director reports to the Air Minister. 
The Aero Clubs are coordinated 
through an office in Rio, which has 
a Military Director, appointed by the 
President, and the civil pilot training, 
done within the club structure, is under 
Air Force supervision. In this way, 
the entire aviation system is being in- 
tegrated for unified action. 

One of the most important contribu- 
tions to its growth, however, is not new. 
The military air mail service, organized 
in 1930, is the real pioneer in the pic- 
ture. Used by the Air arms to train 
its pilots in navigation and knowledge 
of terrain, and by the President as a 
means of communication with isolated 
regions, it has gone into practically all 
the outlying districts. In many sections, 
its work has been the basis for further 
airline development. 

Aircralt manufacturing is still in its 
infancy. The Lage plant, on an island 
in the Rio Harbor, established by the 
late Henriqne I -age as a means of fur- 
thering aviation development along 
national lines, is still small and fairly 
circumscribed. Its present work is con- 
centrated on two planes, the Muniz, of 
the M-7 and M-9 types, both military 
trainers; and the new H-L, which is a 
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Lt. Col. Antonio Appel Neto, Commandant of the Base 
Aerea do Galeao, and former commander ol the Naval 

holds 8ih license in the Brazilian Air Force. 



Edmond del Carli, of 

Muniz M-7 Brazilian designed military trainer. 


light trainer for civilian use. Vargas 
has ordered the production of 200 of 
these H-Ls for the Aero Clubs. 

At the Air Force Base on Ilha Gover- 
nador, also located in the Rio harbor, 
is a government factory for military 
production. This is one of the most 
promising in Brazil so far as plant is 
concerned. The buildings are excellent, 
of modern construction and with ample 
space. Some work on the Focke-Wulf 
medium bombers and the Focke-Wulf 
Steiglitz trainer, under German license, 
is now going on. The first all Brazilian 
airframe of this type was given its test 
in July and proved satisfactory. A me- 
chanic training school is located at the 
Base and also a school for apprentices, 
boys from 14 to 17 being enrolled. 
However, the factory is working under 
considerable difficulties since it has a 
very limited amount of machinery, 
mostly German and Japanese, and so 
far it has been unable to get more. The 
( Please him lo page 204) 




FLYING EQUIPMENT 


Vought-Sikorsky Flying Boat 

In a world at war, launching of American Export Airlines' passenger boat 
strikes a hopeful note for future of air transport. First complete story of the 
new Vought-Sikorsky flying boat VS-44-A 



head can be seen on right Note details of attach- 
ment of cross-frames to hull stringers, and along lop 
of photo knees used to reinforce bilge-chines. Below: 
same compartment looking forward. 


By CLINTON B. F. MACAULEY. 

Associate Editor, "Aviation" 


I GOR I. SIKORSKY and the entire 
staff of Vought-Sikorsky, from Gen- 
eral Manager McCarthy on down the 
line of executives and engineers to fore- 
men and shopmen, have striven mightily 
the past year and have now brought 
forth a giant flying boat which bids fair 
to challenge all comers on the blue- 
ribbon aerial trade routes of the North 
Atlantic for some time to come. 

Dipping its sleek hull into the waters 
of the Housatonic River at United Air- 
craft's Vought-Sikorsky Division lo- 
cated at Stratford, Connecticut, the 235 
ni.p.h. flying boat awaited only the fin- 
ishing touches last month before her 
initial flight testing began. 

Although not radically new in struc- 
tural design, since her prototype was the 
XPBS delivered to the Navy late in 
1937, the VS-44 incorporates in her 
equipment and fittings many new fea- 
tures which never before have been 
installed in an aircraft. 

Along with two sister-ships now well 


along toward completion, she will be 
delivered to American Export Airlines 
at a total cost of $2,100,000. The 
Vought-Sikorsky engineers have con- 
sulted freely with technicians of Ameri- 
can Export at every stage of design 
and construction to avail themselves of 
developments evolved out of more than 
three years’ experimental operation of 
Export’s Consolidated PBY. 

The performance characteristics pre- 
dicted by her builders will certainly 
make the VS-44 the fastest large flying 
boat in the world and a highly efficient 
carrier of passenger, mail and express 
loads over long over-water routes. 

It can be equipped to carry forty pas- 
sengers on daytime flights a distance 
of 3,000 miles at a cruising speed of 
200 m.p.h. However, for nonstop trans- 
atlantic service, it is equipped with 
sleeping accommodations for sixteen 
passengers in addition to the crew, 
and will cruise at approximately 175 
ni.p.h. Maximum nonstop range, under 





which run the full length of the ship. 

A small keelson is continuous along 
the bottom of the hull all the way back 
to the second step, just forward of the 
tail surfaces, except between the two 
main bulkheads, where the shallow 
cross-frames require additional strength 
in the keel. Here, between the bulk- 
heads connecting with the front and 
rear spars of the wing, runs a full keel, 
an I-beam approximately ‘a foot in 

The bulkheads vary in spacing from 
about six to seven feet. Between these 
are the frames which have deep sec- 
tions between the bilge-chines and keel- 
son and arch upward to the top of the 
hull. These are spaced at an average 
ol 24 inches. As in boat construction, 
knees reinforce the chines at junctions 
with bulkheads and frames. 

Stringers are continuous between 
bulkheads. The extrusions on the bot- 
tom of the hull varying from iV to i 
inch in thickness are spaced 5j inches 
apart. Spacing varies elsewhere on the 
hull, depending on local stresses. 

The dural skin is supported by the 
arches of the frames, bulkheads and 
stringers. Its thickness averages from 
.032 to .040 inches, but locally it ranges 
all the way from .064 down to .028, 
where stresses are low. The sheet em- 
ployed in the bulkheads and frames is 
usually about .028, but in some of the 
shallow frames runs up to | inch thick. 

The hull is arranged as follows: a 
mooring compartment in the bow where 
anchors, lines, and mooring gear are 
stowed: forward cargo compartment; 
galley and crew quarters with flight 
deck immediately above; the four main 
passenger compartments; entrance com- 
partment; aft crew accommodations; 
and stern cargo compartment. 

There are six watertight bulkheads. 
An interesting feature is the manner in 
which hinged sections of the floor can 
be raised to form watertight doors be- 
tween flooded compartments. Should 
the bottom strike a floating object and 
flood a compartment, the water would 
rise approximately only halfway up the 
cabin. For this reason, the floor doors 
extend only a short distance above this 
flood water line, and it is thus impos- 
sible for personnel to be isolated in a 
partially flooded compartment. The 
hull is so designed that any two com- 
partments can be so flooded and the ship 
remain on a reasonably level keel. 


The 124-ft. wing is full cantilever 
type consisting of a center section and 
two outboard panels. The center sec- 
tion is built around two shear webs with 
trussed ribs and stressed skin. It sup- 
ports the engines and has three separate 
built-in compartments to carry approxi- 
mately 4,000 gallons of fuel. Between 
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The diaphram assembly on Ihe left seals the cylinders and exhaust manifold ol the 
engine from Ihe accessory compartment. Since the engines are shock-mounted in syn- 
thetic rubber cushions, the seal has to allow movement. Arrow in photo on the right 


tension against a mating flange or 



the center tank and the outboard tanks, 
space is provided for baggage, mail, or 
additional fuel tanks. 

The wing section employed is the 
XACA 2,300, tapering in thickness from 
18 percent of the chord at the root to 
9 percent of the chord at the tip. This 
wing section was selected because it 
combines efficient Lift and Drag char- 
acteristics with small center of pressure 

The outer panels are of essentially 
the same type of construction and are 
readily detachable from the center sec- 
tion by removing four hingepins. The 
entire wing is metal covered to the rear 
beam. Covering on the trailing edge, 
flaps and ailerons is flre-proofed fabric. 

One of the most interesting features 
of the wing is the method of attachment 
to the hull. By means of four flexible 
flttings the front and rear beams are 
attached to either side of the two main 
bulkheads. Thus, certain local stresses 
of high order from the wing spars are 
not transmitted to the bulkheads. 

A series of articulated "flappers" 
along the trailing edges of the inboard 
Jlaps constitute another unusual feature. 
On either side, four segments, extending 
from a point just above the bilge-chines 
for about six feet outward, are so 
mounted that they will spring upward if 
struck by a bow wave in the down posi- 
tion. Of course, normal procedure calls 
for raising the flaps as soon as the 
craft strikes the water, but the flappers 
would help to prevent serious damage 
if, inadvertently, the flaps were not 
raised quickly enough. 

The tail surfaces are of full cantilever 
construction, structurally similar to the 
wing. The fln and stabilizer are metal 
covered, while the rudder and elevators 
(Turn lo page 192 ) 


Black arrows indicate two of Ihe "biscuits'* 
which cushion Ihe vibration of Ihe 1200 hp. 
Prall & Whitney engines in synthetic rubber. 


Each nacelle is divided into three compartments, separated by two firewalls. Engine and 
exhaust manifold in the first, accessory compartment in the middle, and oil tank in the 






American military airplanes like this Boeing "Flying 
Fortress" are playing a vital part in the defense of 
liberty and democracy on all fighting fronts. Timken 
Tapered Roller Bearings and Timken Steel in landing 
wheels, engine rocker arms and other important places 
help to give them the superior performance, depend- 
ability and endurance for which they are famous. 
Future airplane production will emphasize commercial 
rather than military ships, but Timken Bearings will 
continue to have an important influence on operation 
— and thus on sales. 

THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
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MANUFACTURING. 


Building the 6-24 

The war may be won with heavy bombers. Both the 
U. S. and Britain are counting heavily on the long-range 
Consolidated B-24's. Here is Major Fleet's own story of 
the building of this famous airplane. 

By MAJOR R. H. FLEET. 

President Consolidated Aircraft Corporation 


A MERICA is committed to the job of 
beating the three Axis powers. This 
will be a tough job. The only possible 
way to do it is with big bombers. That’s 
where we come in. We have developed 
better and bigger bombers in the United 
States than in any other country of the 
world. And we have the capacity to 
mass produce anything that can be built 
by industry at a rate surpassing any 
other combination of countries in the 
world. 

We have beaten all the rest of the 
world put together in producing for 
peace. Now that we must produce for 
war, we know that we can beat the world 
in that field too. Just as America has 
made, sold, and used more automobiles, 
more radios, more electric refrigerators, 
stoves, vacuum cleaners, telephones, and 


many other machine-made articles on a 
scale exceeding all the rest of the world 
combined, so we are now building a 
bomber building program that has no 
precedent in history. 

Before the war began American air- 
craft designers and military experts were 
derided by Axis and anti-Axis officials 
alike for their preoccupation with the 
development of very large bombing 
planes. We led the world in production 
and use of large transport planes and, 
what with our great land and water dis- 
tances, we naturally thought in terms 
of bigness. 

Now that the war has burst its Euro- 
pean boundaries and become truly world- 
wide in scope a new appreciation of the 
effectiveness of air power has developed. 
With it has come the realization that 


the key to control of the air is the long 
range bomber which can strike with 
great power at great distances. Into this 
situation America is able to project 
superior designs of large long range 
bombing planes, of better performance 
than any in the world. And with our 
national capacity for mass production of 
anything from mouse traps to bombers 
we will build these planes at a pace 
which should soon bring to the De- 
mocracies the power to strike effectively 
anywhere in the world. Before we are 
through with the present trend towards 
long range bombers our current model 
Consolidated B-24 four engine bomber, 
and even the Douglas B-19, will prob- 
ably seem small fry by comparison. 

America's bomber program and the 
spirit which will beat Hitler and the 
Japs is exemplified by the tremendous 
production program which has been con- 
ducted by Consolidated Aircraft Corp.,. 
and which is now proceeding at an ever 
growing rate. The expansion of pro- 
duction and of facilities by Consoli- 
dated is probably an all-time record for 
any aircraft plant, but it typifies what 
has been happening throughout the air- 
craft industry. With several million 
sq. ft. of factory under roof and in pro- 
duction in the San Diego area alone, as 
we enter 1942, not to mention an addi- 
tional vast area of paved and organized 
yard area used the year round for final 
assembly work, the Consolidated pro- 
duction expansion seems almost magical 
in the smoothness and simplicity with 
which it has been achieved. The same 





air of unreality surrounds the huge as- 
sembly plants soon to go into operation 
at Fort Worth and Tulsa, and the great 
Ford parts fabrication plant in Ypsilanti, 
Mich. Nor is floor area by any means 
the whole story. We have added a tre- 
mendous quantity of machine tools to 
our San Diego plant, and have greatly 
increased the pay roll. 

How we have reached so high a 
record production rate is another story 
which, like many phases of the present 
production program, is not easily told 
in a few words. There are a number 
of keys to the situation. Most important 
is the fact that Consolidated is a "big 
airplane” company. We have always 
built big airplanes and so we have 
thought big, planned big, and built big 
in the way of factory and equipment. 
Best example of this bigness is that Con- 
solidated is unique among all American 
aircraft plants for its use of yard areas 
for final assembly and installation work. 
Our final assembly yard literally includes 
the “whole outdoors." We have more 


than 50 acres of yard area which is 
specially paved, drained and fitted with 
electric, air and water outlets for pro- 
duction work. The climate of San Diego 
is such that it is practicable to use this 
production area throughout the entire 

Nevertheless, there is more to this 
problem of production than just having 
plenty of room in which to work, 
whether it is indoors or out. Consoli- 
dated has been favored by the fact that 
its executive staff has been composed of 
old-timers in the aviation business, many 
of whom served through the frenzied 
times of the first World War. Our men 
are old enough to have acquired the all- 
essential ‘‘know-how” that produces 
practical production short cuts, yet still 
young enough to have the drive that gets 
things done. There is certainly no 
simple formula for solving the produc- 
tion problems with which we are all 
faced in connection with the ever-grow- 
ing national defense program. The only 
formula we have been able to standard- 


ize for Consolidated is to combine prac- 
tical experience with mental effort, and 
then double that in leg work, sweat, and 
sleepless nights. 

We believe that our organization 
has benefitted from long-range planning, 
has been blessed with unusual foresight 
and executive daring. This is typified 
by the story of how Consolidated made 
one of the longest moves on record for 
any major industrial organization when 
it transferred, in 1935, from Buffalo, 
N. Y., to San Diego, Calif., a distance 
of about 3,000 miles. This same long- 
range vision and daring was involved 
in the bold expansion plans initiated by 
Consolidated late in 1939, when the 
growing world crisis made it seem in- 
evitable that aircraft production would 
have to be greatly increased. Ahead of 
government orders (and also ahead of 
the priorities jam) Consolidated ordered 
more than $6,000,000 worth of machine 
tools and equipment and set about to 
quadruple the size of its San Diego plant. 
This first expansion program has since 
been doubled and redoubled by the gov- 
ernment’s bomber production scheme, 
which now includes the Fort Worth as- 
sembly plant, to be operated by Con- 
solidated, the Tulsa plant, to be operated 
by Douglas, and the Ypsilanti plant to be 
run by Ford. But the momentum of our 
own early expansion program has 
carried us through and over many of the 
problems which later developed. 

No amount of planning produces re- 
sults unless it is backed up with money, 
machines, and men. Consolidated was 
fortunate in the field of financing its 
expansion effort. At the very start of 
our building program we were bolstered 
by a strong current financial position 
and an excellent record, making initial 
financing a matter of routine. Advance 
payments on large foreign orders soon 
became available to bridge the gap to 
government allocations for factory con- 
struction and equipment. There has 
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never been a moment's delay for lack oi 
money. 

As mentioned earlier, the problem 
of obtaining machines and equipment 
was greatly simplified by the fact hat 
we placed our big orders early in the 
game. Furthermore, we had already had 
several years experience in building 
large numbers of big planes and so were 
in a position to specify equipment needed 
on the basis of long experience. 

It might be thought that the personnel 
problem would be more difficult, espe- 
cially as Consolidated is located in a 
non-industrial area which was rather 
sparsely populated until recently. The 
nearest metropolitan center is Los 
Angeles, more than 125 miles away, and 
the heavy hiring programs of aircraft 
companies in that vicinity made it im- 
practicable to obtain the bulk of our men 
there in any case. But by organizing our 
employment program so as to bring in 
men from other parts of the country we 
have been able to multiply our pay roll 
more than 1500% in less than 24 months, 
and without competing with other air- 
craft plants. This was done in two 
ways; first by organizing a staff of 
trained personnel men who went out to 
industrial centers of the east and mid- 
west, and to leading technical schools, to 
bring in desirable men as needed. Then 
we established a large scale training 
program, both in our own plant and in 
collaboration with the city and county 
of San Diego, so that available unskilled 
help could be trained to meet our em- 
ployment requirements. 

Of very great help in our hiring pro- 
gram has been the element of romance 
which surrounds the construction of 
huge planes which hop the oceans and 
girdle the globe in repeated routine 
flights. Many of our men have been 
attracted to us by a desire to be asso- 
ciated with the building of really big 
planes. They have grown familiar with 
the performance of the Consolidated 
PBY's through the many newspaper 
stories telling of the mass trans-ocean 
delivery flights staged with these planes 
by the U. S. Navy. And they all take 
pride in the daily reports of new long 
range performances of the newer B-24's 
as well as the PBY's. 

Prior to production of the B-24 we 
had seen more than 80 PBY flying boats 
make the Pacific hop to Honolulu with- 
out a single mishap, setting record after 
record for reliability and speed. We had 
thrilled to the trans-continental trips of 
PBY boats, the longest over-land flights 
of flying boats; the trans-Polar flights 
by Sir Hubert Wilkins, the round-the- 
world flight of Archbold’s "Guba,” and 
many other notable PBY performances. 

New long-range laurels have been 
brought to Consolidated by the B-24, 
which is in daily ferry service across the 
North Atlantic and which holds the 


non-stop trans-Atlantic speed record of 
less than 8 hrs. The list of notables who 
have flown the Atlantic in B-24's (or 
“Liberator" as the British call them), 
many of them in both directions, is too 
long to give in full, but includes the 
U. S. Ambassador to Great Britain, 
J. G. Winant, Lord Beaverbrook, Vis- 
count Halifax, W. MacKenzie King, the 
Duke of Kent, and many others. Recent 
notable B-24 flights have included a 
record daylight hop of 3400 miles across 
the South Atlantic, a round-trip from 
San Diego to Hawaii in 23 hrs., and a 
record-smashing round-the-world flight, 
the first by a U. S. Air Force bomber. 
All of these flights have helped attract 
men to our production shops, and have 
helped to establish pride in the men 
already working where these planes are 

Some conception of the expansion of 
Consolidated's pay roll with respect to 
the town in which we are located is 
gained from the fact that one out of 
every four San Diego citizens is em- 
ployed by Consolidated, and the popu- 
lation of the town itself has doubled in 
the past 18 months. Such growth has 
naturally brought with it problems out- 
side the plant as well as inside and we 
have had to give our attention to the 
many phases of community planning. 
Most important has been provision for 
adequate housing. One project atone, 
built exclusively for Consolidated em- 
ployees, covers an area of more than 
1000 acres and provides homes for more 
than 15,000 people. 

An airplane which justifies such a 


program should be an impressive propo- 
sition. The B-24 is all of that. The 
British have been more than liberal in 
praise of their "Liberators.” It has been 
called “the most deadly weapon of war- 
fare" ever developed. Other equally 
flattering terms have been lavished on it 
by military experts and aviation writers. 
Designed upon the basis of years of ex- 
perimentation with long range bombers 
by Consolidated engineers, and incorpo- 
rating the vital lessons of two years of 
World War II, the B-24 features an 
ability to carry huge loads to great alti- 
tudes and over long distances at high 

In a recent statement, Gen. H. H. 
Arnold, Chief of the U. S. Air Forces, 
said that “The B-24 is so maneuverable, 
in spite of its size, that the R.A.F. 
Coastal Command has stuck four cannon 
in the nose, equipped it with anti-sub- 
marine devices and depth charges, and 
used it as a fighter.” And this plane is 
28 tons gross weight 1 

With a span of 110 ft., the B-24 is 
powered with four 1250 h.p. P. & W. 
engines and carries a maximum bomb 
load of four tons over a range of at least 
3000 mi. with a top speed of better than 
300 mph. In general design the B-24 is 
a high wing monoplane with a twin 
rudder tail and a tricycle landing gear. 
Late-type armament provide strong de- 
fense against air attack from any angle. 
A feature of the design is incorporation 
of the Davis low-drag airfoil which has 
demonstrated superior efficiency, espe- 
cially under conditions of high wing 
loading. Also incorporated in the wing 
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forced floor is laid on top of this sub- 
structure, resulting in a completely self- 
supporting floor capable of bearing the 
weight of heavy machinery and jigs, and 
of maintaining its original level so that 
jigs will remain in alignment indefinitely. 

There are three major production 
buildings. 

Other auxiliary buildings are for 
paint shop, drop hammers, and ware- 
house. Each of the main buildings is 
divided into three longitudinal bays by 
three-story mezzanine structures 40 feet 
wide running the full length of the build- 
ing. The main bays in all buildings are 
swept by full width monorail cranes. 
All buildings are provided with short 
monorails running out over the railroad 
tracks and loading docks which parallel 
the entire length of all buildings. A con- 
tinuous monorail extends along the full 
length of the loading dock, connecting all 
buildings. Monorail bridges connect all of 
the main buildings across the wide spaces 
. which separate them, so that all parts of 
the plant and loading dock are inter- 
connected by the monorail service. Total 
length of the monorail system is believed 
to constitute the largest such installa- 
tion in the world, a total of 26J miles. 

Production flows through all of the 
main buildings, being facilitated by full 
width hangar type doors in the ends Of 
all buildings. All sub-assemblies leaving 
the end of the parts plant move by truck 
over the private road to final assembly 
in another plant. Parts and materials 
enter along the side of all our buildings 
by means of the railroad siding and un- 
loading dock. The warehouse building 
feeds material to all buildings by means 
of the monorail system or by trucks mov- 
ing along the railroad platform. This 
platform is also used for all truck de- 
liveries via the highway. 

A 25 ft. space extending all along 
the complete length of the outside of 
all of the buildings provides ample stor- 
age space for parts and materials. From 
this storage space parts and materials 
are fed out into the various shops and 
departments for fabrication, processing 
and assembly. Much of this work, along 
with inspection, is done on the double- 
deck mezzanines which extend the full 
length of all buildings. The mezzanines 
provide an ideal location for small 
machine operations, bench work, and 
light sub-assembly work. 

Much of one plant is given over to 
the machine shop. Approximately 600 
machine tools arc in this one building, 
and about 1000 precision machines in the 
entire factory. Blanking presses are also 
located here for cutting all sheet stock 
to shape. Main wing assembly jigs arc 
also located in Building 2. 

( Turn to page 222) 


are fully retractable Fowler wing flaps. 
These flaps, together with the tricycle 
landing gear, make it practicable to 
operate under war conditions out of 
fields which might not normally be con- 
sidered adequate. Construction of the 
B-24 is all-metal throughout, including 
stressed smooth skin covering of wing 
and fuselage. 

The story of B-24 production revolves 
around design, construction and placing 
into production of the huge new build- 
ings recently completed at San Diego, 
which were constructed on the prin- 
ciple that the shortest distance between 
one finished bomber and the next is a 
straight line. Raw materials flow into 


one end of this mile-long defense plant 
and completed sub-assemblies issue from 
the other. From there all sub-assemblies 
travel over a road to the final assembly 
line which is mechanized to approach 
true mass production methods. At the 
end of the mechanized assembly line 
the B-24's go into the yard area for final 
installation of internal fittings, engine 
and propeller adjustments and testing, 
etc., prior to flight testing and final de- 
livery to the Army Ferry Command. 

All our new buildings were built on 
filled ground and presented special 
foundation problems. More than 3,000 
steel piles were driven into the sand 
and mud subsoil of the Plant Two site 
and then interconnected by means of 
reinforced concrete beams. A steel rein- 
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From Print To Part 
In Eight Hours 

Development oi Kirksite dies for punch press work 
is saving time and money in production at Vega. 


By JAMES HARRIS, 

Foreman, Hammer. Foundry and Press Department, 
Vega Airplane Company 
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Our big Akron factory is rapidly 
multiplying its output of wings, 
tails, ailerons, flaps, stabilizers, floats, 
nacelles, wheels, brakes and other 
metal alloy pans for leading airplane 
companies. ^ 

Great new plants built within the 
past year in both the East and West will s 
be in production of additional subassemblies 
embodying Goodyear’s long experience in aero- 
nautical engineering. 

In tires, tubes, bullet-sealing gasoline tanks and 
other rubber accessories our production is 
zooming to new peaks. 


t the most rigid government sped- 
'. They are proving their high quality in many 


As the foremost supplier of parts and accessories 
within its field, Goodyear has pledged its every 
facility to making and keeping this nation first in 
the air. 


I N AMERICA'S all-out drive to 
. win command of the skies, 
Goodyear Aircraft Corporation will 
play an increasingly important part. 
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Fleetwings 
Steps Up 
Production 


Some new tools by which this company has 
achieved greater manufacturing efficiency. 


(See Fig. 2). There is no possibility of 
the rivet being offset And the tool pays 
for itself over and over again in the 
amount of time that it saves. The new 
bucking yokes are now considered al- 
most indispensable by Fleetwing's rivet- 
ing supervisors and a considerable num- 
ber of various sizes have been made. 

The conventional method of drilling 
a rivet hole in an airplane beam from 
a forging to an extrusion is to drill, 
by means of a right-angle drill, a pilot 
hole in the extrusion and then com- 
plete the drilling from the outside of 
the extrusion. That takes time— too 
much time. And the larger the hole, 
the more d.flicult it is to drill. So a 
resourceful Fleetwings specialist de- 


W HEN Fleetwings’ factory supervi- 
sors foresaw the demand for tre- 
mendously increased aircraft production 
for their plant, they girded themselves 
with men, machines, and methods, that 
would meet that demand. Headed by Mr. 
W. T. Graham, plant manager, they 
immediately initiated a high-quality, 
high-quantity production system that 
would enable the company to deliver 
the aircraft parts and aircraft needed 
for the defense effort. For not only was 
the company going to supply enlarged 
quantities of fabricated aircraft parts, 
which it had built for years, to many 
major military airplane makers, but 
also airplanes: trainers, and planes of 
a restricted nature. 

New, especially constructed machines 
were installed, swift-moving high-pro- 
duction assembly lines built, and a 
hundred and one other plans made. 
One important move was to put a 
corps of special assignment men to 
work on the challenging job of getting 
out more and better production. Suc- 
cessful? — Yes, all of them. In this 
article you will see how the ferreting 
out of opportunities to improve small 
tools or build new ones, that will do 
better and faster jobs, has reaped re- 
markable results at Fleetwings. And 
this activity represents only one part 
of the all-out program for production. 
Here we shall describe only a few of 
the many productive ideas that have 
been put to work. 


in inaccessible places in aircraft struc- 
tures. Ordinarily, when riveting in lo- 
cations that are difficult to get at, such 
as are encountered ill attaching ribs 
to a beam through a lightening hole, 

the bucking. At best this method does 
not insure consistently good quality, for 
occasionally a rivet is offset due to the 
fact that the man bucking does not line 
up accurately with the riveter. In such 
cases, inferior rivets must be drilled 
out and the operation repeated. Now, 
with the bucking yoke, one man does 
the entire job — and what's more, a bet- 
ter one. The far end of the bar is put 
in position for bucking, with the buck- 
ing end automatically lining up with 
the rivet. The riveter presses down on 
the gun which is fitted through the han- 
dle part of the bucking yoke, the buck- 
ing end engaging the lower end of the 
rivet, and pulls the riveter trigger — 
completing the entire operation alone. 



Rivet Bucking Yoke 

This tool (see Fig. 1), which looks 
like a micrometer, is used for riveting 


Fig. 1. Various types of rivet bucking yokes 
by which Fleetwings' riveters can do com- 
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Two Types ■ 35 Combinations 
of Openings Provide a Bonney 
for Every Purpose 


T WO types — long and short — and 35 different 
combinations of openings from 3/s" to 2%" 
make Bonney Bonaloy Box Wrenches the logical 
choice of service and production men who need 
wrenches of this type. 

Drop forged of Bonaloy Steel, carefully heat 
treated for maximum strength, they are long and 
thin, providing maximum leverage. 

Handles are oval-shaped, affording a firm, com- 
fortable grip and all sharp, flat edges are eliminated. 


Box walls are thin, but of exceptional strength 
permitting adjustments in close quarters. Heads on 
both ends are offset and provided with clean, ac- 
curately broached, double hexagon openings. Like 
all Bonney Tools they have that balance which 
distinguishes all fine tools. 

Bonney Box Wrenches will meet every need for 
wrenches of this type. Write today for complete 
catalog giving full list of sizes and descriptions of 
all Bonney Tools. 


Bonney Forge & Tool Works, Allentown, p a . 

In Canada — Gray-Bonney Tool Co., Ltd., Toronto Export Office — 38 Pearl St., New York, N. Y. 

Stocked by Leading Jobbers Everywhere 
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vised a transfer jig (Fig. 3) which 
lines up the position of the hole to be 
drilled in the extrusion directly with 
the hole in the forging. Now the drill- 
ing operator needs only to drill once 
to complete the hole — and that is done 
directly in the extrusion; the operator 
then moves instantly on to the next. 
Result is that such drilling increases 
the production speed on this part by 
more than four times. 


tliermore, the metal chips had to be 
cleaned from each drill hole before 
riveting. Now all of that is eliminated 
with the rivet punch. This new unit, 
which is especially designed for assem- 
bly line work, looks much like a 
squeezer, as shown in the photograph. 

Welding Dolly 

In spotwelding aluminum aircraft 
spoilers on a welding machine it is 


necessary that the work be maintained 
in a steady position so that the weld- 
ing operator can get uniform results. 
Previously, to accomplish this, a man 
was used to hold the spoiler at one 
end in a steady position while the oper- 
ator welded. But this was not satis- 
factory, for the man naturally tired, 
and as he did so the spoiler sagged, 
with a resultant drop in weld uniform- 
(Turn to page 182 ) 



Crimping Roll 

Prior to the final fabrication of sec- 
tions of aircraft skins it is necessary 
to bevel the edge of the overlapping 
piece of skin so that the result will be 
a close, snug fit. This beveling, or 
crimping as it is called, was formerly 
done bv hammering, or by using a heavy 
bench roll. When one of the production 
experts saw this he set to work de- 
signing what he calls a “crimping roll.” 
(Fig. 4). This gadget, which is held 

steel plate, on which are mounted two 
ball-bearing rollers. The edge of the 
piece of metal to be beveled is placed 
between the rollers. Then with one 
sweeping motion the bevel is made for 
the entire length of the piece of metal. 
(Fig. 5). The result is a more uniform 
bevel that is obtained at a greater speed. 

No more buzz — buzz — buzz of the 
rivet drills on the Fleetwings' control- 
surface assembly line. At least, the 
. noise lias greatly diminished. For now, 
instead of drilling rivet holes with the 
conventional drills, the same result is 
accomplished in less than one-half the 
time by using a rivet punch (Fig. 6). 
Previously, when drills were used, the 
right-angle drills broke frequently; fur- 
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Fig. 1. Crankshafts mounted vertically on roller stands prior Fig. 2. Alter the steam bath the Fig. 3. The crankcaso is attached after the 

to entering steam bath chamber in the background. Note connecting rods are attached at connecting rods have been assembled. 


Roller-Line Assembly 

Quantity production can be accomplished in many ways. This is a method used 
by Aircooled Motors Corporation which successfully fulfills its particular need. 


Q UANTITY production is not lim- 
ited to production lines so com- 
monly visualized as a maze of conveyor 
belts and cranes. In fact this often 
referred to "automobile assembly line" 
is practical in but a few places, and 
even fewer in industries not making 
automobiles. Producing a great many 
units of a similar kind can be done in 
many ways, utilizing many forms of 
equipment, but each way seems to have 

materials to the man, rather than the 
man to the materials. 

Once a production line is thought of 
in this way it is necessary to determine 
the production demand that will be ex- 


pected from it. From here is usually 
developed the simplest system that will 
fill this demand, but which will not 
overload the workmen by supplying 
materials faster than they are able to 
handle them. It is this that often pre- 
sents the biggest problem, and if it isn't 
solved excess production may go into 
one part while a bottleneck occurs in 
another. 

The Aircooled Motors Corporation 
solved its particular problem by using 
conveyor lines made of rollers rather 
than being driven by power. This sys- 
tem filled the requirement of transport- 
ing the work to the men, while at the 
same time it did not do it so rapidly 


that parts were being stacked awaiting 
their turn on a particular machine. It 
allowed a flexible means of transporta- 
tion the speed of which could be varied 
to cause an even flow through the plant. 

The complete production line is con- 
nected by a series of these roller con- 
veyors, but probably the most interest- 
ing section is the assembly line which is 
a unit by itself entirely segregated from 
the rest of the plant. In fact it is in a 
separate building adjoining the main 
production section and is conveniently 
located near the finished stores depart- 
ment, from which it is supplied. With 
this as a reservoir it can operate 
smoothly because only parts are placed 


Fig. 6. Setting the valves in place. The rocker arms Fig. 7. Tightening some oi the stud nuts on the almost completed engine. The oil pan 

are resting on the cam shaft in bottom ol crankcases. is lacking on the bottom. 




ill the stores that have been inspected 
to meet the required tolerances. In this 
way the individual parts need not be 
inspected while being assembled, which 
would cause delay, and the inspectors 
can concentrate on the groups of as- 
sembled parts. As a result, better motors 
are produced by this more evenly spread 
inspection. 

The assembly department consists of 
one long roller conveyor into which 
four feeder lines flow. These lines are 
placed at points along the line where 
major units of the engine are to be 
assembled and supply the necessary 
units or sub-assemblies as the case may 
be. Parts are brought to the assembly 
line on trucks, and many are stored on 
a panel above the workmen, while 
others are placed in bins beside them 
awaiting assembly. Through careful 
organization the number of each part 
flowing from the finished stores to the 
line is controlled so that an excess does 

A unique principle has been applied 
to the assembly of the Franklin engines 
in that the units are assembled in a ver- 
tical position around the crankshaft. 
The crankshaft in a way becomes the 


"reference" piece to which all of the 
rest of the parts are attached at their 
correct station. Between the point 
where -the crankshaft is first placed on 
the line, and the finished engine is 
taken away, there are thirteen stations 
and four feeder lines, as is shown on 
the diagram on page 228, 

The first step in assembling an engine 
is to mount the crankshaft on the mov- 
able stand shown in Fig. 1. The crank- 
shaft, as mentioned above, is in a ver- 
tical position, and parallel to it is the 
timing gear and shaft. The base of the 
stand has a hole drilled into it to hold 
the shaft as it goes through the next 
operation. Once mounted, the crank- 
shaft is placed in the steam bath to wash 
off the grease and dirt. 

After passing through the bath the 
part is received by a workman on the 
other side who attaches the connecting 
rods to the crankthrows and adjusts 
the nuts to the right tension. (See Fig. 
2). With these in place the next part 
is the crankcase which is assembled in 
two halves, being held together by 
studs, around the crankshaft. (Fig. 
3-4). As each of these operations is 
completed the engine and stand is 


passed along the conveyor to the next 
man for the succeeding part. 

Once the crankcase lias been attached 
the engine is ready for a great many 
parts to be assembled. In fact there are 

come bogged down if it were not for the 
first feeder line which takes care of 
building some of the sub-assemblies. 
The major work done on this feeder 
line is the assembly of bearing shells 
and packings which must be inserted in 
the engine before the working parts 
are attached. With these in place, and 
other units such as the engine support 
mounts attached, the cylinders are next 
in line to be assembled. Men in between 
the first feeder line and the second, 
which prepares the cylinders, put the 
bearing shells in place so that when 
the next feeder line is reached the in- 
ternal parts of the engine are ready for 
the cylinders. The cylinder feeder line 
is prepared to select the cylinders and 
the pistons that are to go inside. This 
requires careful weighing of the pistons 
so that the engine will operate effi- 
ciently at any speed, and vibrations 
will not result from a difference in 
(Turn to page 22S) 
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Wood-Plastic Airplane Parts 


Plastic-bonded plywood is increasingly coming into use 
in the production of aircraft. In this article is described 
a phenolic resin bonding method called Wood-plastic. 

By CURTIS L. BATES. Chief Engineer, Plxweve Mfg. Co. 


T HE aircraft industry is making a bold 
effort to replace strategic materials, 
especially aluminum, with substitute 
materials. Obviously, such substitutes 
must be capable of producing parts of 
equal or better strength at no increase 
in weight and must be satisfactory in 
appearance. The implication is,’ of 
course, that the use of other materials, 
especially those already available, will 
alleviate a threatened shortage of light 
metals and, perhaps, will help prevent 
an unnecessary overexpansion of metal 
producing facilities. 

One of the best substitute materials 
which shows promise of being used on 
an extensive scale is what the Plxweve 
Manufacturing Company chooses to call 
Wood-plastic. It is believed that this 
term is more descriptive than the word 
plastic alone. With the exception of a 


s all c 
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plastic airplane developments 
reality, wood parts which are plastic- 
ally reinforced or bonded with plastic 
adhesives. Tlius, ironically, spruce and 
plywood are coming to the rescue of the 
metal which had practically supplanted 
the wood construction of a few years 
ago. Ironically, too. casein is classed as 
a plastic but no one ever thought of 
attaching the magic word “plastic” to 
the old casein-bonded aircraft plywood. 
It remained for the advent of phenolic 
bonding of plywood to bring that about. 

Actually, great advances in the ma- 
terials used in the building of wood- 
plastic parts have taken place in the past 
few years. Much of the aircraft plywood 
is now bonded with phenolic adhesives. 
This new plywood deserves a distinctive 
name because its characteristics arc so 
far superior to those of the plywoods in 
use as late as 1935. The phenolic film 
in the new plywoods is a true plastic 
and imparts many of the favorable char- 
acteristics of plastics to the plywood it- 
sblf. This new material can be soaked in 
boiling water, and can be alternately 
soaked and dried for many months. The 
bonding material does not promote fun- 



experiments 
show that severe conditions which 
normally produce 
deterioration of the 
film remains intact. 

Modern plastic finishes make this 
material fire-resistant and almost 


id but the plastic 


is been done by a few pri- 
vate companies, and by the Forest Prod- 
ucts Laboratory. The investment in 
wood research has been only a small 
fraction of that spent on light alloys, 
and not much oi importance has been 
published. It is unfortunate that a bet- 
ter understanding of the new materials 
and methods docs not exist in many 
plants. Misconceptions based on design 
tlata of twelve to sixteen years ago are 
prevalent in some companies. The man 
who said: "It is the same wood we used 
before,” forgets or is ignorant of the 
fact that other materials change the 
characteristics of the composite struc- 
tures. The effect of the plastic bond and 
finish on plywood is almost equivalent 
to alloying elements in metals. 

Regarding the durability of wood air- 
plane structures, an official of Dutch K. 
L. M. remarks: "The fact that wood 
structures may be operated successfully 
under tropical conditions for fifteen 
years has been definitely proved. That 
light alloy structures may be similarly 
commented upon remains to be proved." 
And these remarks were based on the 
old spruce and casein construction. 

Modern technical woodworking re- 
quires a high degree of engineering 
skill to take full advantage of modern 
materials. A thorough knowledge of the 
desirable characteristics of various 
species of American timber is the first 
requisite. Familiarity with the new plas- 
tic adhesives is essential. Above all. the 
knowledge of modern airplane construc- 
tion problems and the ability to solve 
these problems in wood and plastic de- 


pletely impervious to moisture. In effect, sign must be combined with the ability 
the plastic bond and the plastic finish to efficiently build the parts on a produc- 
make a plastic sandwich to ward off the lion basis. 

effects of both fire and water. The Plxweve Manufacturing Corn- 

Most of the research on Wood-plastic patiy has had some interesting .experi- 
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ences in developing wood-plastic parts. 
In general, blue prints of parts already 
designed in metal have been submitted 
to Plxweve for redesign in wood-plastic 
construction. This has led to many en- 
gineering problems, new methods of 
attachment and even new conceptions of 
design methods. 

One of the most difficult problems in 
Wood-plastic construction has been the 
method of attachment to other parts of 
the structure and the proper design of 
fittings which are required to carry 
heavy loads. This has been met by re- 
search and development work, leading 
to a method of fastening metal reinforc- 
ing plates and plastic inserts to plywood 
to develop bearing strength, and by the 
development oi a tubular fastener which 
is being applied in many designs. 

Research has also been carried out in 
the development of plastic finishes. 
These arc now commerciallv available 
and arc being extensively used. 

The wood-plastic developments of the 
Plxweve Company began as an attempt 
to save strategic metals. Since this be- 
ginning, the material has shown so 
many interesting possibilities that the 
designers now working with it realize 
there are inany applications in which it 
will continue to be used after the "sub- 
stitute materials” problem ceases to 

Some of the important- factors in this 
construction are discussed below: 

1. Finished parts, especially small 
components, present an excellent ap- 
pearance. Such parts as tabs can be fin- 
ished with smooth, uninterrupted sur- 
faces. With no rivet heads to worry 
about, and with a skin material which is 
stiffer for a given weight, it is often 
easier to maintain the desirable skin 
smoothness with wood-plastic construc- 
tion than with metal. 

2. New fabrication methods have made 
wood-plastic construction simpler for 
manv applications than metal construc- 
tion for corresponding parts. In many 
places difficulties are encountered in 
riveting on metal control surfaces. The 
thin trailing edges frequently make 
flush riveting nearly impossible. Since 
the skin of the wood-plastic parts is 
applied without fasteners, such as rivets, 
this problem is not present with this 

3. In most applications the wood-plas- 
tic parts can be produced at reasonable 
cost. Obviously this cannot be true for 
all parts of the airplane. Obviously, also, 
present prices must be based on present 
methods of fabrication. As new and 
cheaper methods of jigging are de- 
veloped these costs will be lowered. 

4. The materials involved in wood- 
plastic construction are rcadilv avail- 


able. It is estimated by the U. S. Gov- 
ernment that 29 % billion board feet of 
spruce are standing in our forests. That 
is enough to pave a highway an inch 
thick and twenty-five feet wide from 
here to the moon ! Mister, that will build 
a lot of tabs and ailerons and floor 
boards, side panels and navigator’s 
tables. 

5. The work of fabricating these 
wood-plastic parts can be done, to a 
large extent, by men already trained in 





woodworking and presently available. 
Cabinet makers under the supervision 
of trained and experienced aircraftsmen 
are proving to be a valuable source of 
manpower. Here again proper tooling is 
making it possible to use comparatively 
inexperienced help to a large extent. 
Thus this new construction is relieving 
not only the material shortage but the 
shortage of skilled aircraft workers as 
well. 

6. In many cases the wood-plastic 
construction turns out to be lighter than 
the equivalent structure in metal. Again 
this is by no means universally true, but 
it is true that in tabs and similar applica- 
tions where weight is of vital impor- 
tance it has not been difficult to meet or 
better the weights in metal. 

7. Parts of moderate compound cur- 
vature can now be molded from plywood 
sheets. Where the curvature is more 
severe laminating is done at the time of 
molding. It is thus possible to produce 
parts of practically any shape. 

The development of successful wood- 
plastic parts has not been as simple as 
might be expected. When airplanes start 
going 400 to 500 miles per hour, the 
design loads are far different from those 
on structures being designed ten years 
ago. These higher loads have been prob- 
lems to handle in metal and, of course, 
are no less so in wood-plastic design. 
Further, when required to meet all the 
clearances, overall tolerances, and in- 
terchangeability of the metal parts be- 
ing replaced, the design problems seem 
to multiply at an alarming rate. 

The problem of finishing of wood 
parts is one to which more thought can 
be given. In some cases the cost of fin- 
ishing nearly equals the cost of fabricat- 
ing the parts. Not infrequently the fin- 
ishing cost actually exceeds the material 
cost. For this reason there are many 
simple parts which could be made of 
wood but the cost is unreasonably higher 
than a similar part stamped from sheet 
metal and not requiring finish. In this 
respect, several companies are calling 
for metallic aluminum color on wood- 
plastic parts. This is the most difficult 

suggested that if the airplane is to be 
painted or camouflaged, the parts should 
be delivered in some finish other than 
"metallic aluminum.” 

In production it is desirable that all 
work he done in air-conditioned rooms. 
The resinous glues do not set properly 
below 70 deg. F. and the shape and size 
of parts in process of manufacture tend 
to change with changes in relative 
humidity. Once the part is completed 
and the finish applied, the dimensions 
are stabilized, but during manufacture 
(Turn 10 pane 182) 
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X-Ray Inspection and 
Supplementary Technique 

Industrial applications of x-ray technique saves money for manufacturers. 


By H. M. Muncheryan, Physicist, Aircraft X-Ray Laboratories, Huntington Park, California 


I N attempting to give an account of 
the practical application of x-rays to 
industrial inspection of metals there are 
two essential points to consider. First, 
x-ray inspection is primarily devoted to 
the disclosure of evidence concerning 
the internal constitution of opaque ob- 
jects by non-destructive methods. Sec- 
ond, by authentic evidence secured 
through x-ray procedures, the attention 
of the manufacturer, designing engi- 
neer, or the foundry personnel is di- 
rected to the potential value of such 
inspection, aiding them to improve ma- 
terially the quality of both their prod- 
ucts and techniques. 

When this viewpoint has been fully 
accepted, the manufacturer becomes 
eager to co-operate with x-ray testing 
laboratories in an effort to produce 
sound and dependable material, thereby 
increasing production that is technically 
acceptable, saving time, money and 
much annoyance, and finally assuring 
public safety. 


Modern demand for high speed pro- 
duction essential to the security and 
maintenance of our progressive nation 
has given rise to the development of 
high capacity x-ray equipment supple- 
mented by high-speed x-ray films hav- 



showing a white streak of Al-Mg com- 
ponents in upper left spoke. X-Ray dis- 


acterized by discontinuous dark lines. 


ing sensitivities as high as 50 times 
those employed during the early stages 
of industrial radiography. But, it will 
be appropriate here to indicate the pos- 
sible danger resident in high speed pro- 
duction in that tendency for the mate- 
( T urn to page 184) 



Fig. 4. Radiograph I above was taken 
of definition. Radiograph II was taken 
process. Note sharpness of detail. 



Photomicrograph of copper-zinc alloy showing inter- 
;0 cracks which radiographic evidence fails to indicate 


conclusively. Magnified X250. 


Fig. 3. Photomicrographic view of the peripheral section o! 
shown in Fig. 2. Magnified X640. 
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lere Are “Service-Tested" Answers 
to Maintenance, Production, Handling Problems 


Whiting equip- 
ment illustrated 
above includes: 

Propeller Dolly, 
and Aero Hoist. 


The versatile experience and complete manufacturing facilities of Whiting 
Corporation are coordinated by the Aviation Department to make available an 
unusual service to the aircraft industry. 

Whiting products include an extensive line of service-tested, matched main- 
tenance and handling equipment, special cranes, hoists, and metal-working 
machines. In addition, Whiting engineers develop new devices to customers' 
specifications; and the research staff is equipped to work with you in solving 
your problems upon request. 

WHITING CORPORATION • Aviation Department 

Main Office and Plant: 15623 Lathrop Ave., Harvey, Illinois (Chicago suburb) 

Western Office : 6381 Hollywood Blvd. , Los Angeles, Calif. (Phone : Gladstone 94 13) 
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C ONTINUING improvement in aircraft design, with higher engine 
power for greatly increased speeds, has imposed upon the propeller 
of today tasks which were unknown yesterday. 

The Curtiss Electric Propeller has not only kept abreast of these 
engineering requirements — for 12 years it has pioneered the way to 
new performance concepts. Today, a highly versatile mechanism, it 
has taken upon itself many of the duties formerly required of the pilot 
— a fact of increasing importance to those who have taken to the 
skies in Defense of America. 






Feathering — By turning the blades of 
an inoperative engine edge-in to the 
slipstream, performance of a multi- 
engine plane is greatly increased. 
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Curtiss Electric Propellers are designed with a view to inter- 
changeability and ease of replacement of such basic units as blades, 
the unique single-piece hub. and power unit comprising motor 
and reduction gearing. This characteristic simplifies maintenance 
problems, adds greatly to the speed of replacing vital parts. 


CURTISS-WRIGHT CORPORATION • 'ZZistuirx. . MUWEU, HEW JERSEY 





All -Temperature Operation— Curtiss 
Electric Propellers are capable of 
uniform service under extreme con- 
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Recent photograph of the latest version of the Sikorsky helicopter hovering stationary 
below the treetops. Flying the craft Is Les Morris, momber of the engineering staff 
and helicopter test pilot. Those who viewed the earlier version will notice immedi- 
ately how much the design of the helicopter has been cleaned up and simplified. 


Helicopters Of Tomorrow 

Igor Sikorsky reveals plans for new rotary-wing craft, predicts wide use after war. 


LTHOUGH it is impossible to 
predict how swiftly public de- 
mand will follow the supply of small, 
safe and economical helicopters," said 
Mr. Sikorsky, “I am confident that the 
manufacture of helicopters in quantity 
will be an important factor in absorbing 
a large part of the productive capacity 
of the aviation industry left idle by 
drastic reductions in military orders 
after the war." 

Satisfied with the success of his pres- 
ent helicopter, which has been flying 
over a period of two years, Mr. 
Sikorsky told a member of Aviation’s 
staff of his plans to develop a larger 
two-place helicopter with an engine of 
about 200 hp. and with a gross weight 
slightly over a ton. 

"The helicopter will never replace 
the airplane for fast, long distance 
travel, and for carrying heavy loads,” 
he declared, “but it will be a very useful 
craft for all kinds of commuting, as well 
as between a person's home and the 
airport, and will be used to provide 
aerial transportation within the reason- 
ably short range of the average per- 
son’s travels. Larger units, carrying up 
to ten or a dozen persons, will provide 
feeder and aerial taxi service to metro- 
politan airports.” 

Soft-spoken, shy in manner, the fa- 
mous aeronautical designer sat in his 
simply furnished office in one corner 
of the big hangar of United Aircraft’s 



Igor Sikorsky 


Vought-Sikorsky Division at Stratford. 
Connecticut. The windows overlook the 
Housatonic River where last month 
was launched the first of three VS-44’s 
giant 4-engine luxury liners which will 
ply the aerial trade routes of the North 
Atlantic for American Export Airlines 
in one long hop. 

On the basis of his experiments thus 
far Sikorsky does not believe a true 
helicopter can be developed so that it 
could exceed a speed of 150 miles per 
hour, but because it can take off from a 
very small space and hover above a 
given spot with very little swaying it 
is a most useful means of transport. 


Furthermore, the helicopter will be a 
very safe form of aircraft particularly 
for the non-professional flyer. Its 
design eliminates the dreaded stall and 
spin of conventional fixed-wing air- 
planes and in event of engine failure 
it becomes automatically an auto-gyro, 
with considerabe latitude of control for 
speed and direction of descent, thus 
affording an opportunity to select a 
suitable landing spot over a wide area. 

He pointed out that the helicopter 
also has great military possibilities for 
submarine spotting and many other ob- 
servation and liaison missions, bul 
most of all, for rendering quick medical 
or other assistance, and for saving lives 
under the greatest variety of conditions 
over land and over sea. He stressed, 
however, the fact that its greatest possi- 
bilities lie in its development as a peace- 
ful means of private transport. 

Mr. Sikorsky was born in Kiev, Rus- 
sia, in 1889. He began his aviation 
experiments in 1908, and by 1913 had 
built what was then by far the largest 
airplane in the world. Called the 
"Grand”, it had a wingspread of nearly 
100 feet and was powered by four 100- 
hp. engines. The giant ship had a 
glass-enclosed cabin and a "captain's 
bridge" in the nose. Ever since, he has 
championed the large multi-engine air- 
planes and has led in their design, par- 
ticularly the ocean-going flying boats 
and the large amphibians. 
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These are Vard s contributions 

to American manufacturing supremacy 


Here are twelve products, developed in our engineering depart- 
ment and converted into commercial manufactured items in our 
technical shops. 

These twelve fall into three classifications: precision checking 
tools of high fidelity, operating instruments for aircraft and ord- 
nance manufacture, and optical goods and a process of treating 
optical glass. 

In the picture above. No. 1, shows a Vard precision tap. We 
build these to order of special steels, special and left hand threads 
— in fact, the kind hard to get anywhere else. No. 2, is an internal 
thread ring gage. We build these in a wide variety of sizes with 
similar, cylindrical, ring gages. No. 3, is a plug gage, with “Go" 
and “No Go" threads. These, as well as cylinder plug gages, arc 
built in all sizes. No. 4, is one of our plain taper, ring gages for 
checking pipe threads. 

Far more sensitive and accurate than the first four, are the Vard 
external comparators, No’s. 5 and 6, above. These beautifully 
made checking instruments, quickly indicate variations in size of 


work one ten-thousandth of an inch. Both arc bench models, easy 
to move and easy to read. 

No. 7, is a circular dividing machine. It accurately divides cir- 
cular discs into predetermined segments. It is used in the manufac- 
ture of dials, protractors and instruments. We build both circular 
and linear dividing machines. 

Actual operating parts of planes, such as the hydraulic cylinders, 
No. 8, and wing flap indicator. No. 9, arc precision built to plane 
manufacturers design. We have turned out a great quantity of such 
equipment and are now increasing our plant to handle more. 

Optical lenses, mirrors, and filters, as shown in No’s. 10 and 11, 
arc important among our products. In the processing of some of 
these units, wc use a newly developed scientific method of vacuum- 
evaporation, No. 12, to deposit durable coatings on the glass. 
These coatings, either form a brilliant reflecting surface, in mirrors, 
or materially reduce surface reflection, in lenses or prisms. This 
process of Opticotc is a new scientific discovery. 

In 1942 Yard will continue to serve the U. S. A. and you. 



The VARD trademark on a product symbolizes thorough engineering, the best in 
materials, and technical, precision workmanship. PASADENA, CALIFORNIA, U.S.A. 
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MANUFACTURING 

Beryllium Alloys in Aviation 


In this article are given certain characteristics and a de- 
scription of an experimental beryllium-aluminum alloy 
suitable for engine forgings and other aircraft parts. 


By E. Burke Wilford, 

President, Cooper-Wilford Beryllium, Ltd. 


T HERE has been much publicity on 
the metal "Beryllium" within the last 
25 years, starting with Mr. Hugh S. 
Cooper in 1916. In fact there has been so 
much propaganda, both affirmative and 
negative, that one hardly knows what to 
think regarding the metallurgical art at 
present, and what use the aircraft in- 
dustry may expect to obtain from this 
interesting element in the future. The 
mo3t interesting features 'f beryllium 
arc as follows : 

1. Its low density (1.85) being only 
a shade heavier than magnesium (1.74) 
and 30 percent lighter than aluminum 
(2.70). 

2. Its high melting point (2345° F) 
being nearly double that of magnesium 
or aluminum (1215° F). 

3. Its unusual modulus of elasticity 
(42.7 x 10"‘) being four times that of 
aluminum and seven times that of mag- 
nesium. 

4. Its low coefficient of expansion 
(6.8 x 10'“ F) being less than one-half 
that of magnesium or aluminum. 

5. Its corrosion resistance, superior 
to that of any other light metal. 

It doesn't take a Bill Stout, a Frank 
Caldwell, or a Ted Wright to realize 


that beryllium as a metal itself will be 
extremely valuable as a basic aircraft 
material when workable and available 
in reasonable quantities. In Fig. I, the 
table shows a comparison between the 
elements aluminum, beryllium, magne- 

If beryllium is as scientifically in- 
teresting as the above mentioned table 
shows, what is holding it back? Beryl- 
lium, in fact, is in the same position at 
this time as molybdenum was in the last 
war. There have been about 25 years 
of experimentation and production. 
Beryllium as an alloying element has 
brought forth beryllium-copper which is 
widely used in the aircraft radio and 
instrument fields, and certain small parts 
in the aircraft engine. General charac- 
teristics of beryllium bronze are given 
in Fig. II. 

There has also been considerable work 
done on beryllium nickel. Although 
there are no uses actually in aircraft 
production, there is no doubt that beryl- 
lium nickel will find places in the air- 
craft field where non-magnetic material 
like heat treatable steel is desirable. The 
general characteristics are: 

1. Strength 270,000 lb. per square in. 


2. Elongation 8.8 percent in 2 in. 

3. Modulus 27 million. 

4. Density 8.9. 

5. Strength weight ratio 30,000. 

6. Stiffness weight ratio 2.9 million. 

Ore Situation 

During the years in which beryllium 
has been used as an alloying clement, 
main sources of the beryl ore have been 
Brazil and the Argentine, with some 
by-product productions of the feldspar 
mining in U. S., namely, Maine and 
South Dakota. The 1940 tonnage of the 
ore used in the U. S. amounted to not 
more than 1200 tons which probably 
produced about 50,000 lb. of beryllium 
(50 lb. beryllium per ton of ore at 75 
percent recovery) contained in copper 
and the balance being used in the form 
of beryllium oxide and elemental beryl- 
lium for experimental use. The Ger- 
mans took about 2000 tons of ore out of 
South America in 1940, and based upon 
this information, beryllium ores were 
made strategic by executive order last 
May. 

The price of the ore in 1940 averaged 
about $40 a ton delivered on the Eas- 
tern Seaboard which meant the price of 
beryllium per pound in the ore was 80 
cents. The ore since being made strate- 
gic has gone to $60 a ton, and could go 
still higher before an adverse effect on 
the $15 price contained in copper would 
be felt. 

The National Research Council has 
carefully surveyed the production of 
high grade beryl (better than 10 per- 
cent Be O) and stated that 5000 tons 
of beryllium ore was obtainable each 
year from the sources now available in 
the Western Hemisphere. Considering 


Fig. 1. Characteristics 


aircraft alloys. 


Fig. II. Physical characteristics of beryllium copper 


Young's Modulus 
#/Sq. ft. 

Melting Point Deg. F. 
Boiling Point Deg. F. 
Coef. Linear Expansion 
per Deg. F. 

Thermal Conductivity 
Cal/CmVctn/c°/sec 
Brinell Hardness 


10 m 


Ball 


Atumi- Mag- 
num Beryllium nesium Iron 

2.70 1.85 1.74 7.87 

159.7 113.0 108.5 486.7 

10.0x10® 42.7x10* 6.25x10* 30x10* 

1214.6 2345 1204 2795 

3733 5036 2025 5430 

13.3x10-* 6.8x10-* 14.3x10-* 6.6x10-* 

0.52 0.3847 0.37 0.19 

23 90 37 67 


Elonga- Strength 
Ultimate Yield lion Weight 

Strength Point S“ Ratios 

Sheet 2 to 2K Be Bal. 

Copper, Density 8.25 

Full Hard heat treated 193, 00 145,000 2% 23,400 

Half hard, heat treated 173,000 125,000 4.8% 21,000 

Soft annealed 70,090 25,000 45% 8,400 

(Note: Heat treatment 550’F for three hours.) 


Coatings 

Be 0.5, Cobalt 2.6 90,000 80,000 7% 10,600 

Density S.5 
Forgings 

Be 1.8%, Cobalt .25% 173,000 152,000 3.5% 21,000 

Density 8.35 

(Note: Heat treatment 3 hours at 635°F.) 
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1. Experimental aircraft alloys 
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75,000 70.000 65,000 
26,700 31,000 34,300 


Chrome 

Stainless 

Sled 

Fe82, Cr 16, 

8.0 

200,000 

25,000 


that the production of beryllium copper 
may double during 1941, it still leaves 
3000 tons of ore for stock piling and 
the development of production of ele- 
mental beryllium and its aircraft alloys. 

It is to be noted that this only covers 
high grade hand picked ores, and that 
low grade ores handled by flotation 
would probably be available when really 
large quantities of beryllium are re- 
quired. The survey of the earth's litho- 
sphere shows that each cubic mile con- 
tains 144,000 tons of beryllium which 
means that elemental beryllium is as 
plentiful as zinc of which 2 billion 
pounds are produced each year, and 
more plentiful than molybdenum and 
tungsten. Many other metals which 
are in production of better than 10 
million pounds per year. It is in the 
cards that with sufficient encourage- 
ment, ores containing beryllium can be 
found to satisfy aircraft requirements. 

Aircraft Alloys Of Beryllium Aluminum 

Although beryllium copper is rapidly 
expanding its production, beryllium as 
an element will never become a major 
factor in the construction of engines 
and planes until elemental beryllium 
is available in large quantities. While 
the present market price of beryllium 
copper is $15 per pound, elemental 
beryllium being produced only on lab- 
oratory basis, costs $47 per pound. 

Mr. Hugh S. Cooper, ' 
and first produced commerced beryl- 
lium in America, and the writer have 
developed a successful beryllium alumi- 
num alloy called "Beralite 35.” This 
alloy has approximately the same 
strength in sheet and bar form as the 
best Dural, and has sufficient work- 
ability so that it may be considered for 
aircraft forgings. The above table 
shows the comparison of this alloy with 
Dural, Dow metal, and stainless steel. 
(See Fig. III.) 

Many people have tried to produce 


successful alloys 
of beryllium and 
aluminum, but 
either their past 
experience with 
other materials or 
the lack of pure 

beryllium have hindered those develop- 
ments. The following graph (Fig. IV) 
shows the aircraft merit rating of this 
material based upon the greatly im- 
proved modulus obtained. Many also 
ask how the workability was obtained, 




but full details of this are restricted a 
present. It is sufficient to say tha 
alloys of beryllium aluminum up t( 


pioneered percent Be ai 


alloys, but little could be done about 
it with existing materials until the dis- 
covery of the high modulus obtained by 
beryllium. 

In detailed design the most beneficial 
places to use beryllium alloys are places 
where modulus is the designing factor, 
such as push rods and cantilever con- 
struction. In engine parts, super- 
chargers, impellers, pistons, and heads, 
Beralite is desirable due to the high 
hot fatigue strength. By more than 
one aircraft manufacturer’s laboratory, 
“Beralite 35” has been termed excellent 
from a corrosion resistance and ma- 
chineability standpoint. Fig. V shows 
production size ingots of beryllium- 
aluminum in various stages of reduc- 
tion by forging. 

Weight Saving Possibilities 

Although in the Sept. 8, 1941, issue 
of Life a full sized page by a conserva- 
tive insurance company said that 300 
passenger planes built of beryllium was 
possible, both the proponents and the 
opponents agree that it is foolish to 
discuss building complete airplanes of 


w entirely satisfactory "Bcral" during the present emergency. 


from the forging standpoint, 
further work with the alloys of beryl- 
lium aluminum show fatigue strength at 

room temperature superior to any exist- . - . 

ing aircraft metals, and hot fatigue years. The important thing is to get 


strengths at 600° F., nearly double the 
usually employed piston and hea ' 
terial. Small sheets have been 
factorily rolled with good 
strength in polynary alloys. **ie ui 

Dr. Tuckerman of the Bureau of follows. 
Standards in 1935 pointed out the nec- Referring 
essity of higher modulus in aircraft 


Most of the scientists urge that beryl- 
lium be given a good start during the 
emergency, and complete airplanes built 
experimentally within the i 


few parts into production, so that the 
facilities for elemental beryllium and 
its aircraft alloys are gotten under way. 
The weight saving possibilities, which 
particular interest, are as 
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ANOTHER AERO TOOL DEVELOPMENT 



liBU 




A Stop Countersink with Instantly 
Adjustable— Absolutely Accurate 
Micrometer Setting . . . 

Aero Tool's year’s-ahead design and precise 
craftsmanship is typified in this new Micrometer- 
Stop Countersink. Cuts a smoother, more accurate 
hole to predetermined depths for flush rivets and 
screws— won't mar metal — adjusts quickly and 
easily by slight thumb pressure to tolerances of 
.001— won't chatter, walk or run hot— can be 
locked rigidly and instantly at each micrometer 

Also far ahead in features and design are the 
many other production tools developed exclu- 
sively for the Aviation industry by Aero Tool. For 
the rule here is to "make it better— or don't make 
if"— and there's no digression from this policyl 
Originators of Cupforged and Microglass 
Finished Riveting Equipment, Aero Tool stays out 
in front by Comparameter Inspection of all 
products to assure perfect surface finish and 

ADDITIONAL AERO TOOL PRODUCTS INCLUDE— 
Dimple Dies 
Dimple Punches 
Bucking Bars 
Back Spotfacers 



HERO TOOL 10. 

CUPFORGED AVIATION TOOLS nj) 

AERO TOOL COMPANY, 231 WEST OUVE AVENUE, BURBANK, CAUF. 



Some of the 

BENDIX 

ULTRA HIGH FREQUENCY 
EQUIPMENT 

which will be 
available soon 


BENDIX U. H. F. 

Two-Way 

Communication Units 

BENDIX U. H. F. 

Ground Station Transmitters 

BENDIX U. H. F. 

Range Receivers 

BENDIX U. H. F. 

Ground Station Receivers 


EMERGING from the Bendix Laboratories is an entirely new line of 
Ultra High Frequency Radio Equipment. Following exhaustive tests, 
perfected models of Bendix Ultra High Frequency Radio Equipment, 
for use in the air and on the ground, are going into production. 
BENDIX RADIO, Division of Bendix Aviation Corporation, Bal- 
timore, Maryland, U. S. A. Cable Address: BEN RAD. 



BENDIX U. H. F. 

Marker Receivers 
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Aircraft Hydraulic Pumps 




The third article in a series on aircraft hydraulic 
mechanisms. 

By LIEUT. HARRY J. MARX, U.S.N.R.* 
and EDWARD M. GREER 

Hydraulic Engineer, Simmonds Aerocessories Co. 


T HE growth of military aircraft, in 
size and increased services, with 
the necessity for increasingly high 
speeds have enlarged the demands on the 
aircraft hydraulic system. Increased 
sizes of landing gear, the addition of 
dive flaps, hydraulic gun turrets, etc., re- 
quired more power than the gear pump, 
in general use before this war emerg- 
ency, could possibly produce. These de- 
mands resulted in the development of 
hydraulic units using increased pressure 
so as to reduce the weight of hydraulic 
equipment, the quantity of oil carried 
and to ease the installation problems 
caused by the use of large, standard 
pressure, actuating cylinders. 

Gear pumps are quite effective at 
pressures of around 1000 lb. per square 
inch. Today, most aircraft manufac- 
turers have boosted their hydraulic sys- 
tems to operate at 1500 lb. per square 
inch, demanding the use of refined gear 
pumps or reciprocating pumps for this 
work. However, in some cases new de- 
signs call for pressures of 2000 lb. per 
square inch. Here the gear pumps are 
eliminated and the reciprocating piston 
pumps will be employed. In addition, 
our largest airplanes call for hydraulic 
system pressures ranging from 3000 to 
■4000 lb. per square inch. To satisfy 
these requirements all major pump 
manufacturers are now deep in research 
work on this problem, endeavoring to 
develop an efficient pump, which will 
operate effectively at these pressures 
under the extremly trying conditions im- 
posed by modern flight. 

The reciprocating piston type pump is 
the only design that can effectively com- 
bine high delivery pressures, high suc- 
tion pressures and high efficiency. This 
type of pump is relatively new in the 
U. S. and is being produced only in 
limited quantities to date. Frequently 
refinements of the current types are 
necessary, and extensive research pro- 



grams are in progress to bring these 
pumps up to American aircraft stand- 
ards. Although new in this country, 
many types of reciprocating piston, en- 
gine-driven pumps have been in service 
in Europe for many years. For this 
reason it is advisable to consider the 
European pumps, although our discus- 
sion is primarily concerned with Ameri- 
can designs. 

The main advantage of the recipro- 
cating piston type pump is that the 
plungers can be easily fitted into their 
pistons within clearances ranging from 
.00005 to .0002 of an inch depending on 
their size, thus reducing leakage to an 
absolute minimum. The main disad- 
vantage is that the reciprocating motion 
of the pistons results in high accelera- 
tions and decelerations in the column of 
oil in both the suction and discharge 
lines. Unless due care is exercised in 
design, momentum effects may be ex- 
perienced with resulting pulsations in 
the system. Also, if the speeds become 
too high, cavitation or starvation will 
arise in the pump, with consequent 
shocks in the system. The momentum 
effects may be overcome by increasing 
the number of pistons until the pulsa- 
tions are evened out. Cavitation can 
be eliminated by reducing the accelera- 
tion of the inlet oil by enlarging the in- 
take opening. 

The requirement of intake and ex- 
haust valves in this type of pump intro- 
duces another series of problems. In 
most of these pumps, each piston must 
contain an inlet and outlet valve either 
of ball or poppet construction. These 
necessarily must be quite small, thus not 
only complicating the design but making 
the problem of eliminating cavitation 
quite a difficult one. Some designs have 
eliminated the necessity of placing a set 
of valves in each cylinder, by placing 
these cylinders in a star member rota- 
ting on a fixed shaft, which contains the 
intake and outlet ports. However, the 
single set of intake and outlet valves 
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Clutch release piston 


:t of cylin- 


are still necessarily small s 
the fluid for the complete 
ders. In either case it can be seen tnat 
the efficiency as well as the speed of 
operation of the pump is limited to how 
large these valves can be made. 

Reciprocating piston pumps can be 
outlined in the following types : 

A. Simple reciprocating piston pumps. 

1. Hand Pump 

2. Crank shaft operated — Roto Plunge 
— T. H. & J. Daniels — Great Brit- 
ain. Horizontally opposed pistons 
— Vickers Aviation Ltd., — Great 
Britain. 

B. Rotary Radial Pumps. 

1. Messier — France 

2. Dowty — England & U.S.A. 

3. Eclipse 

C. Rotary Axial. 

1. Vickers, Inc.— U.S.A. 

2. Pesco— U.S.A. 

D. Swash Plate. 

1. Olaer — France 

2. Simmonds Aerocessories. Inc. — 
U.S.A. 

The simplest type of reciprocating 
pump used in aircraft is the hand pump. 
Although a power-driven pump is used 
in all airplane hydraulic systems today, 
a hand pump is also installed for the 
following reasons: 

1. For emergency operation of the 
hydraulic system in case of engine or 
power pump failure. 

2. For operation of flaps or other 
mechanisms on the ground when' engine 


running. 
3. For pres- 



Fig.5 Messier Pump Automatic Cluich Release 


stallation. 

4. For operation of bomb doors on 
loading the bomb racks without running 

Although a great many manufacturers 
of aircraft hydraulic equipment are 
manufacturing hand pumps, these are all 
essentially tile same from the standpoint 
of design and operation. Standardiza- 
tion on this unit calls for an output of 
U gallons per cycle of operation, and 
pressure of 1000 lb. per square inch re- 
sulting from a 50 lb. handle load. A 
typical section of a hand pump is shown 
in Fig. 1. In this Figure it can be 
seen that this pump is constructed as 
follows: A housing contains a single 
cylinder, the intake and outlet ports and 
the handle mounting. A piston is in- 
serted into the cylinder with its rod 
protruding through a packed plunger 
and attached by means of a link to a 
handle lever whose fulcrum is attached 
to the bracket provided for on the hous- 
ing. The piston rod is hollow and con- 
tains a non-return check valve. Also a 
set of outlet holes is drilled in the pis- 
ton rod just above the piston. A check 
valve is also incorporated in the intake 
port. When the piston is pulled into 
the top position, a charge of oil is 
drawn in, completely filling the space 
below the piston. On the down stroke, 
the intake valve prevents the oil from 


being returned to the reservoir and it is, 
therefore, forced through the bore of the 
piston through the holes in the rod into 
the upper chamber and out the discharge 
port. The pump is so designed that on 
the down stroke half of the oil drawn 
into the pump is discharged while the 
remaining oil is left in the upper cham- 
ber of the piston. Then on the upstroke, 
while the charge of oil is being sucked 
into the pump, the remaining half- 
charge from tile previous stroke is dis- 
charged. Thus in either direction of 
handle operation an equal amount of oil 
is discharged from the pump. 

The first applications of reciprocating 
pumps to aircraft were made in Europe. 
In fact, many of our American designs 
are based on European designs. The 
simplest pump to be designed for air- 
craft application is the Roto-plunge 
pump, manufactured by the T. H. & J. 
Daniels Company of Great Britain. Re- 
ferring to Fig. 2, it can be seen that 
this pump consists essentially of three 
moving parts: (1) The rotor, which is 
milled for lightness, is part of the drive- 
shaft; (2) the plunger which fits into 
the cylinder and has its ends shaped to 
(Turn lo page 214) 
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HYDROMOTIVE CONTROLS 


The Vultee Vengeance Dive Bomber . . . like practically all other modern air- 
craft built in the United States . . . uses Vickers Hydromotive Equipment. These 
high pressure oil hydraulic controls are so widely used because they do their job 
dependably, smoothly and accurately ... no matter how severe the service. 


Incorporated, U62 oakman blvd.. Detroit. Michigan 








GENERAL CONTROLS 

MULTI-POISED AIRCRAFT TYPE 

ELECTRIC VALVES 

SPECIALLY 
DESIGNED 
for use as 
ENGINE 
PRIMING, 

OIL DILUTION 

CABIN HEATER 



NOT AFFECTED BY VIBRATION 
WILL OPERATE IN ANY POSITION 

General Controls Type PV Valves are two 
wire compact electric valves designed specifi- 
cally to obtain positive operation on aircraft 
oil and gasoline lines. Type PV-1 Valve illus- 
trated is particularly recommended for engine 

assures operation in any posi- 


are drip-proof — are available 
water-proof. Power consumption is low; 
operate on D.C. Operation is fast, free of slid- 
ing parts, hence usable on highly viscous 
fluids. Construction is packless. Available 
normally open or normally closed. Limited 
armature movement assures long life; in- 
serted magnetic break in both poles guards 
against failure due to magnetic residual. 
Write or wire today for complete engineering 
details and valves for inspection and test. 


GENERALIST COHTROLS 
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New Abrasive Stone 
Aids Production 

By means of a new kind of bonding 
agent, called “Micro-Super- X-B oik!.’’ 
Mid-West Abrasive Co., Detroit, Mich., 
has developed a stone which is believed 
to offer a solution to many honing prob- 
lems and to result in increased produc- 

One of the more important achieve- 
ments reported is the considerable 
lengthening of the time each stone can 
be used effectively and a resultant in- 
crease in the number of finished pieces 
per stone. It is said the new abrasives 
have shown an average useful life ex- 
ceeding that of other type stones by 
more than 100 percent. In other words, 
seven to eight pieces are produced by 
Micro-Super-X stones as against three 
to four produced by other stones. 

They are also said to be capable of 
faster stock removal; producing 5£ 
pieces in the same honing time as is 
necessary to produce three pieces with 
previous type stones. 

Although playing but an inconspicu- 
ous part in the task of producing air- 
planes and airplane engines, abrasives 
are of extreme importance in the last 
analysis in the problem or reducing 
friction and fatigue failure. Experience 
has shown that the longevity and de- 
pendability of such parts as bearing 
surfaces, shock cylinders, cylinder bores, 
guides, camshafts, crank shafts and pis- 
ton pins depend to a great extent on the 
degree of smoothness and resultant close 
tolerance built into such parts prior to 
assembly. Engineers charged with de- 
signing and producing longer-lived, 
more dependable aircraft parts are, 
therefore, devoting more time to the 
study and development of abrasives and 
the tools necessary to apply them to 
metal surfaces. 

Abrasives are obtainable in two gen- 
eral types, bonded and coated. A vitri- 
fied bonded abrasive consists of thou- 
sands of minute abrasive grains held 
together by a bonding agent which is 
converted from a soft powdery sub- 
stance into “stones” of varying hard- 

Sincc each of these grains arc in ef- 
fect tiny cutting tools it is important, 
first that they be of uniform size and, 
second, that the bonding agent holding 
them in place be of uniform strength so 
that the stone will wear down evenly, 
thereby avoiding any tendency to 
scratch the surface being finished. 

Bonding agents previously used in the 
manufacture of honing stones had sev- 
eral obvious weaknesses. They were 


either too “hard" or too “soft” — and 
very little was known about ways to 
control either their hardness or grain 
structure. If the stone was too hard 
the tiny grains were held entirely too 
long, thus causing them to “load up” 
with amorphous metal chips from the 
work and, in the end, stop cutting. This 
condition is similar to a piece of sand- 
paper “loaded" with the substance it is 
supposed to remove and therefore hav- 
ing lost its abrasive effectiveness. 

If, however, the stone was too soft, it 
wore away too rapidly, and, much 
worse, it wore away unevenly causing 
the remaining portion of the stone to 
cut unevenly. 

Another fault of soft stones was that 
they were too porous and absorbed too 
much of the coolant used on them. Con- 
sequently, too much of the metal re- 
moved from the work was deposited on 
the stone instead of being washed away 
by the coolant. 

In order to eliminate all of these prob- 
lems, a bonding agent must be hard 
enough to retain the abrasive grains 
firmly during their period of usefulness, 
soft enough to fracture and release the 
grains before they reached the "scratch- 
ing” stage; uniform enough to wear 
down evenly and non-absorbent enough 
to prevent permeation of the coolant. 
In addition, the stone should be effec- 
tively useful for a much longer period 
of time, because too frequent changes of 
setting are too costly in time and money. 

Mid-West Abrasive's Micro-Super- 
X-Bond is of such an enveloping nature 
that each minute grain is completely 
embedded, insulated and supported in- 



Symbolizlng the growing volume ot B. F. 

from maw of a giant vulcanizer. Weighing 
235 lb. with tube, this smooth-contour tire is 

4-motored B-24 bombers. 


dependent of others, assuring an even 
grain structure in the stone. The new 
agent, furthermore, has extremely low 
absorbent qualities, retaining only 2-3 
percent of its weight in coolant and thus 
holding to an absolute minimum the 
amorphous metal retained by the stone. 

Throughout the entire manufacturing 
process the Mid-West Abrasive stones 
arc made with precise specifications as 
to mixture, pressure and heat treatment, 
thus controlling both grain structure 
and hardness. It is said stones are pro- 
duced with a grain structure and hard- 
ness uniformity variance of less than 
one-eighth of a grade. 



Fiberglas Quiets Roar 
in Test Cells 

Use of Fiberglas wool as sound ab- 
sorbing material in the construction of 
effective sound stacks is reported at 
Patterson Field, Dayton, as well as at 
Cavite. P, I. and Midway Islands, two 
naval bases now enjoying the distinction 
of being well up in the front in Japan’s 
ill-advised war upon us. 

Sound stacks arc regarded as much 
more than research gadgets. They are 
necessities because modern aircraft en- 
gines are so highly powered that under 
testing they develop intense noise vibra- 
tions. Moreover, they are needed to 
prevent deafness among workers and 
annoyance to nearby residents. 

A test stand usually consists of a cell 
in which the engine is mounted, a con- 
trol room directly connected to the test 
cell, and two sound stacks through 
which air enters and leaves the cell. 
The sound stacks serve to admit and 
discharge air put in motion at high ve- 
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locity by the engine propeller, and at 
the same time, must absorb a large per- 
centage of the noises generated by the 
engine and propeller in action. 

The stacks may be above the test cell, 
or they may be at the test cell level. One 
typical installation employs vertical 
sound stacks about 40 ft. high with a 
20 ft. square opening. In each stack 
space is provided for 15 sound absorb- 
ing panels, each measuring 20 x 20 ft. 
A horizontal stack about 30 ft. deep 
with a 45 ft. square opening provides 
space for 33 sound absorbing panels, 
each 45x24 ft. 

The requirements for the sound ab- 
sorbing material used in the stacks are 
varied and exacting. It is claimed, how- 
ever. that Fiberglas thermal insulating 
wool meets all of them. 

The usual practice is to install bats 
of the Fiberglas material between per- 
forated metal sheets in the form of pans 
or other similar units. The pans are 
-installed as baffle plates. Fiberglas is 
installed three inches thick, at a density 
of 4 lb. per cubic foot, which is said to 
have a noise reduction coefficient of .95. 
Wind velocities of 100 m.p.h. are also 
said to be withstood by Fiberglas, and 
because it is inert it resists the fumes 
from gasoline, lubricating oil and water 

Because of the excellent pack strength 
of Fiberglas the panels may be rapidly 
assembled, it is claimed, and the ex- 
tremely light weight of the material 
makes the panels easy to handle and in- 
stall. 

Propeller Testing Device 

A clamping device designed by H. H. 
Ellis, Director of State Trade School, 
Putnam, Connecticut, may be adapted 
to testing propeller blades and as a 
balancing arbor. 

For testing the blades, the lower 
centering bushing "A” (below) is 
placed on the arbor. The propeller 
then seats on the lower bushing and an 
upper centering bushing “B” is placed 
in position on prop hub. Next, a hand 
clamp "C” with an adjusting nut “D” 
is brought into contact above upper 




centering bushing “B”, and then 
clamped securely into position. A posi- 
tive final adjustment and setting of the 
propeller hub is made by turning the 
knurled nut “D”, thus setting both up- 
per and lower centering bushings se- 

With this firm setting, it is said the 
blades can be tested without possibility 
of any looseness or “wink” which, if 
present, tends to throw off the pitch 
setting. The device also has the advan- 
tages of convenient and quick adjust- 
ment of the propeller into testing posi- 

Adaptation of the device to propeller 
balancing stand is illustrated above. 

Patents Review 

Patents recently issued, as reported 
by the U. S. Patent Office at Washing- 
ton, covering aviation developments, in- 
clude some for which applications have 
been pending, and which have been 
made more or less familiar to techni- 
cians through discussion or otherwise. 
Included under this head are: 

Automatic pilot for aircraft. Patent 
No. 2,264,559. Garfield A. Wood, De- 
troit, and Bert G. Carlson, Freeport, 
New York, assignors to Sperry Gyro- 
scope Co., Inc., Brooklyn, N. Y. Patent 
applied for, July 30, 1938. Description: 
An automatic pilot for aircraft with the 
combination of spaced ailerons thereon, 
each aileron having a Flettner tab, a 
fluid pressure motor adjacent each aile- 


ron and connected to the tab thereon, a 
common automatic control unit for both 
motors, and a follow-back fluid pressure 
motor at said unit and connected in 
series with its other two motors and 
operating as a follow-back connection. 

Means for preventing or removing ice 

formations on airplane wings. Patent 
No. 2,264,29 7. William C. Clay, Buck- 
roe Beach, Virginia. Patent applied 
for, March 18, 1939. 


Retractable landing gear for aircraft. 
Patent No. 2,264,923. Charles Ray- 
mond Waseige, Rucil, France. Assignor 
to Air-Equipment, Boise-Colombes, 
Seine, France, a company of France. 
Patent applied for, August 24, 1938. 

Aircraft equipped with sustaining 
rotors: Patent No. 2,264,943. Agnew 
E. Larsen, Jenkintown, Penna., As- 
signor to Autogyro Company of Amer- 
ica, Willow Grove, Penna. Description: 
A blade-sustaining rotor incorporating 
mechanism for mounting a blade on the 
rotor hub. Applied for, Oct. 4, 1940. 

Blade mounting for aircraft sustaining 
rotors. Patent No. 2,264,944. Gage W. 
Tidd, Willow Grove, Penna., Assignor 
to Autogyro Company of America, Wil- 
low Grove, Penna. Description : A 
blade mounting member for rotary 
winged aircraft. Patent applied for 
October 16, 1940. 

Rotative winged aircraft. Patent No. 
2,264,942. Agnew E. Larsen, Jenkin- 
town, Penna., Assignor to Autogyro 
Company of America, Willow Grove, 
Penna. Applied for, May 5, 1939. 

Lifesaving apparatus. Patent No. 
2,264,321. Frank G. Manson, Dayton, 
Ohio. Description: A lifesaving ap- 
paratus of the type which includes a 
vehicle body provided with a compart- 
ment, with an inflatable life-raft in the 
compartment ; a valve and a valve-oper- 
ating means carried by the raft and 
operatively connected thereto for inflat- 
ing same, and force-transmitting means 
for remote operation of said valve-oper- 
ating means. A detachable connection 
is between the valve-operating mechan- 
ism and inflating means. Pin and slot- 
connecting means are carried by, and 
movable with, the valve-operating 
mechanism for an out-of-alignment po- 
sition into a position in alignment with 
the direction of the operating force, 
whereby a continued force-after opera- 
tion of the valve-operating means serves 
to disconnect the pin from the slot 
Patent applied for, December 26, 1939. 
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But the Job’s in Production Now! 


T ESTED by twisting — four times ’round, 
this butt-weld of copper to aluminum 
proved that these two metals could be joined 
together in a satisfactory manner — with today’s 
improved resistance welding doing the job. The 
finished weld showed a perfect bond even under 
a magnification of 250 times! 

Because of improvements made in modern re- 
sistance-welding machines and modem controls, 
especially electronic control, resistance welding 
is fast making yesterday’s impossibilities a part 
of today’s regular production. 


If you now use. or can use. resistance welding, 
you’ll be assured of maximum production speed 
— which means profit, too — if you equip your 
welders with G-E electronic controls, contactors, 
circuit breakers, and cable. General Electric 
equipment is readily applied to existing instal- 
lations or to new-machine installations. In 
every case, it will pay you to specify G-E 
equipment. 

Full details from your G-E office, or write 
General Electric, Schenectady, New York. 


In EVERY case, it will pay you to specify G-E equipment 


GENERAL ® ELECTRIC 


.MANUFACTURING 


Industry Backlog 

Defense orders of the aircraft manu- 
facturers now total around $8,300,000,- 
000, relatively unchanged from a month 
ago for the first time since .the defense 
program began. This indicates that, for 
the time being at least, warplane deliv- 
eries are balancing the flow of new de- 
fense orders. 

Aircraft output is now running about 
60 percent of the peak production sched- 
uled. By the middle of 1942 the air- 
craft factories should be assembling 
some 250 planes a day or at the rate of 
60,000 a year while by the following 
February it is hoped to bring the out- 
put up to 80,000 planes annually — a 
goal far beyond President Roosevelt’s 
original aim of 50,000 planes a year. 

Yet to come, however, are the full 
details of the "victory program” mili- 
tary officials have under preparation. 
Here the goal is reported to be 125,000 
airplanes for the anti-Axis countries in- 
cluding as many as 30,000 four-engined 
bombers. Already the original plan for 
500 bombers a month has been upped to 
800 heavy bombers every thirty days as 
additional plants to assemble this type 
of plane near completion. 

Interesting features of the ever ex- 
panding aircraft program include the 
plans for some 4,000 big heavy troop 
transports and the more extensive use 
of fliver planes. Latest indications are 
that orders for several thousand of the 
latter may follow the small initial orders 
recently planned, following their suc- 
cessful use in maneuvers as an adjunct 
to the ground armies. 

The government-owned, but privately 
operated bomber assembly plant, will be 
opened in Kansas City this month while 
similar plants will be ready later in the 
year at Fort Worth, Tulsa and Omaha. 
The Ford factory at Ypsilanti. Michi- 
gan is expected to be producing by mid- 
1942. 

The following table gives the latest 
approximate backlogs of the defense air- 
craft producers: 

Aviation Corp $25,000,000 

Beech S5.n00.000 

Bell 136.1)00.000 

l ■ Ig 6IS.OOO.OOO 

Brewster i 18,000.000 

Cessna 25,000.000 

Consolidated 715,000,000 

Continental 75.000.000 

Curtiss* Wrighr , . 981.000.1)00 

Douglas 640.000.000 

Fairchild 25,000,000 

Ford 735.000.000 

General Motois . 715 000.000 

Grumman 65.000.000 

Jacobs 20.000.000 

Lockheed-Vega 635.000,000 

Martin 625.000.000 


Nash-Kelvinator 45.0O0.000 

376.000.000 

Northrop 74 000.000 

Packard 200.000,000 

Republic 130.000,000 

Ryan 15.000.000 

Stadebaker 1110.000.000 

United Aircrail 360.00tl.000 

Vultee 170,000.000 

All others .'mostly vendors). 5SO.OOO.OOO 


$8279,000,000 


Raw Materials 

Defense officials are planning a com- 
plete allocation program for the aircraft 
industry sometime in 1942. That means 
that eventually all vital defense mate- 
rials such as steel, copper and alloys will 
be set aside in advance to meet the fu- 
ture production schedules of the aircraft 
industry. Briefly, it will be simply the 
extension, although on a much larger 
scale, of the allocation system now in 
effect on those all-important aircraft 
metals — aluminum and magnesium. The 
allocation idea was advanced soon after 
Donald Nelson became priorities direc- 
tor, but the difficulties in setting up the 
rather complicated new machinery make 
it improbable that the new program will 
be formally applied to aircraft until well 
into the new year. Allocations are not 
expected to replace the priorities method 
entirely as preference ratings will still 
be used in deciding the order in which 
contracts will be filled during a given 
production period for which materials 
have been allocated. 

Military needs for aviation fuel this 
year are estimated at around one mil- 
lion gallons daily or nine million bar- 
rels a year. Present output of 100- 
octane gasoline is in the neighborhood 
of 40,000 barrels a day. By the first of 
next year it is expected production will 
have climbed to 120,000 barrels a day. 
Even this expansion may not be suffi- 
cient to take care of all demands includ- 
ing the lease-lend requirements of the 
British Empire, China and Russia. The 
present output rate of high test aviation 

was in 1939. * 

Present military aid commitments to 
Russia are understood to include 4.000,- 
000 pounds of aluminum a month out 
of this country's present production of 
around 60,000,000 pounds a month. 
Shipments in the late fall were reported 
somewliat behind schedule due in large 
part to the shipping shortage. Mean- 
while sufficient aluminum is currently 
being produced in the United States to 
take care of all aircraft needs, although 
none is made available for other than 
essential requirements of defense indus- 


tries. Testimony before a Senate com- 
mittee recently revealed that the 
Aluminum Company of America had a 
30,000,000 pound aluminum inventory 
available to meet any emergency air- 
craft demand. 

Outside of the tight spot in magne- 
sium and propellers, the real bottleneck 
problems have stemmed from labor 
troubles in parts and accessory firms or 
in subcontracting plants. The loss of 
production time has been greater 
through a break in the supply line of 
parts than from material shortages. 



AVIATION, January. 




MAINTENANCE 


Chicago and Southern's Base 


Ingenious methods and equipment used at new Memphis overhaul shops. 


try, military or commercial, can 
get new ideas from the smoothly-oper- 
ating shops of Chicago and Southern 
Air Lines at Memphis, Tennessee. The 
overhaul base is not large and there has 
been no extra money for gold-plating 
the work stands. But the visitor who 
appreciates a clean, well-ordered shop, 
efficient test benches, original develop- 
ments in tools and equipment, and a 
good spirit among well-trained me- 
chanics and supervisors will enjoy a trip 
to this base. 

Maintenance growth in the airline has 
been closely related to commercial 
growth and a few words about the air- 
line’s development are appropriate. The 
development of Chicago and Southern as 
a major air carrier is referred to by 
many as a real saga in American busi- 


ness. In 1933 the line consisting of two 
fabric-covered six-place Bcllanca planes 
operated along the mountainous coast of 
California. Known as the Pacific Sea- 
board Air Line, the company operated 
between Los Angeles and San Fran- 
cisco. It was in this period of obscure 
efforts and seemingly hopeless struggle 
that the foundation for the present or- 
ganization was laid. 

In 1934, after the cancellation of all 
air mail contracts, the bid of Pacific 
Seaboard for Air Mail Route 8, be- 
tween Chicago and New Orleans was 
accepted. Plans were made to transfer 
the company’s flying and shop equip- 
ment and its small group of personnel 
from Los Angeles to Memphis. 

Hectic days followed. They were 
lean years financially, but progress was 
constant. In 1936 the line outgrew its 


Memphis quarters and moved to St. 
Louis, where it found ample space for 
its growing office force and enlarged 
shops. Early in 1939 it became apparent 
that the organization was outgrowing 
its facilities. The company had plans 
for extending its service, then operating 
only between Chicago and New Orleans, 
to the Southwest. An application to 
increase the route mileage from 900 
miles to 1400 miles was filed with C.A.B. 
Traffic between the Great Lakes and the 
Gulf necessitated the purchase of larger 
equipment and the company ordered a 
fleet of 21-passenger Douglas DC-3s. 

Reviewing the history of Chicago 
and Southern’s equipment program, we 
find that continuous progress was made 
in offering air travelers finer planes. 
From Bellancas equipment was changed 
in 1934 to tri-motored Stinson planes. 




Airplanes can be lifted on two hydraulically operated jc 
not in use. For engine changes, working on de-icer boot! 

hoists and monorail speed engine changes. C4S has 



and in 1936 the first metal airliners 
were placed in service over “The Val- 
ley Level Route.” 

During the early part of 1940, the 
line was successful in inaugurating 
passenger, mail and express service be- 
tween Memphis and Houston, via 
Shreveport. Douglas DC-3 Dixieliners 
were put in service over 1400 miles of 
the company's airways. The new route 
gave the southwest direct connection 
with the north and northeast. 

Since Memphis was destined to be- 
come the line's focal point, plans first 
laid in 1939 were carried out to move 
the company's headquarters from St. 
Louis to the Cotton Capitol. An epic 
chapter in the colorful history of Chi- 
cago and Southern was closed when the 
organization recently dedicated its new 
housing facilities on the Memphis Air- 

Actual construction work on Chicago 
and Southern's new Office Building 
and General Overhaul Base was started 
September 5, 1940, and completed in a 
year and five days. These buildings 
represent a part of the expansion pro- 
gram of the City of Memphis to build 
an outstanding municipal airport. A 
total of $1,239,454 was spent for im- 
provements, of which the W.P.A. spent 
$811,099 and the City $428,355. About 
$300,000 was available for the Chicago 
and Southern office building and maitt- 

The buildings for this new base con- 
sist of the following : 

General Office building for executive 
offices, accounting and purchasing. The 
building is of modern architecture, rein- 
forced concrete, is air conditioned 
throughout and consists of two stories 
above a half-story basement. This 
building measures 45 by 90 ft., giving 



connecting either right or left strut to 
indicating gage and 10 ft. of copper tube 


pressure gagt 
fluid column, 
dutches, a n 



designer. 



a total of 12.150 sq. ft. of floor space. 

The maintenance building consists 
of hangar, 170 by 130 ft. with 25 ft. 
doors on both 130 ft. ends. This pro- 
vided 22,100 sq. ft. of floor space for 
airplane service and overhaul with 
space for storing of four DC-3 airplanes 
if necessary. 

Along one 170 ft. side of this hangar 
is a lean-to shop over a basement of 
35 ft. width. The basement under this 




a standard Black & 
Products Co. of St. 


stone Is used lor finishing. Aker 5 min. of honing 
a cylinder gets hot. and operator moves to another 
cylinder. Crisco is used os a lubricant and to keep 


shop lean-to is partitioned off for re- 
serve stock, locker rooms, heating plant, 
air compressor and vacuum pump room. 

The shop lean-to is partitioned off for 
engine cleaning, engine and accessory 
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>r, and last travel 
of lever switches on test mag. by unground* 
ing it and operation o! plug is seen through 


first units that combined all function to 
movement ol one lever. Developed several 
years ago by Tim Nielsen and Tom Brooks. 


pinion shaft by a cable. Grinding pressure 
is limited by a spring on upper spindle. 



On this bench are tested magnetos, gen* 


ir a medium-sized si 


overhaul, machine shop, stock room, 
receiving and shipping, propeller over- 
haul, paint shop and instrument over- 

On the opposite 170 ft. side of the 
hangar building is a two story office 
lean-to, 25 ft. wide. The upper floor 
of this section is used for Flight Opera- 
tion, Meteorolgy, Reservations and a 
class room for schooling. The lower 
floor is taken up by Commissary stor- 
age, Radio Service and overhaul, and 
offices of Superintendents of Mainte- 
nance, Engineering and Communica- 

The distribution of maintenance per- 
sonnel over the system is as follows with 
work performed by each. 

Chicago : 4 routine turn-around in- 
spections involving receiving and de- 
parting of 4 flights daily. Average lay 
over time, 3 hours. 1 routine daily in- 
spection involving receiving one flight 
complete, cleaning of the airplane inside 
and out, complete daily flight inspection 
and departing this airplane. 6j4 hours 
lay over time is permitted for this work. 
Maintenance personnel 12, commissary 
personnel: 5. 

St. Louis: Line service of 8 flights 
daily. Maintenance personnel : 4. 

Jackson: Line service of 6 flights 


daily. Maintenance personnel : 3. 

Shreveport: Line service of 2 flights 
daily. Maintenance personnel: 1. 

Houston: 1 routine daily inspection, 
involving receiving 1 flight, complete 
cleaning of the airplane inside and out, 
complete daily flight inspection and the 
departure of this airplane. For this 
work 14 hours lay-over time is per- 
mitted. Maintenance personnel: 4. 

Commissary Personnel : 2. 

New Orleans: 1 Routine turn-around 
inspection involving receiving 1 flight 
and sending it out 4 hours later. 2 
routine daily inspections, involving re- 
ceiving two flights, complete cleaning of 
the interior and exterior of these air- 
planes, complete daily flight inspection 
and departing of these airplanes. Aver- 
age lay-over time of these two airplanes 


is 9 hours. The shop facilities and stock 
at this station permit running of 
periodic inspections, should this be 
necessary, due to airplane routines. 
Maintenance personnel: 16. 

Memphis — (Main Base) 1 Routine 
daily inspection, involving receiving 1 
flight, complete cleaning of the interior 
and exterior of one airplane and depart- 
ing of 1 flight. Eleven hours permitted 
for this work. This same crew and 
time is also used for all regular periodic 
engine and airplane services. Airplanes 
are routed to arrive at Memphis on this 
terminating flight when Periodic Serv- 
ice is due. 1 routine turn-around inspec- 
tion. involving receiving 1 flight and 
originating 1 flight two hours later. 
Line service of 6 through flights daily. 

(Turn to next page ) 


Year 

1934 

1935 

1936 
1938 
1940 


Growth ol Chicago & Southern Maintenance Work. 


Number Flight Hours 
of Planes Per Month 
2 415 

6 1060 

4 722 

5 1063 

5 1126 

6 1430 


Number 

Personnel 

26 

58 

76 

83 

96 

96 


Airplanes 

Bellanca 

Stinson 

Lockheeds 

Lockheeds 

Douglas 

Douglas 
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Vf^ELL ABREAST of its program to train thousands of pilots 
each year, the Army Air Corps is graduating flying cadets 
at civilian contract flying schools. 

These eager young men are entitled to, and actually have, 
the best of everything ... in training, living appointments, 
equipment, and of course, Texaco Aviation Gasoline and 
T exaco Aircraft Engine Oil. 

In this connection, we are gratified to report that the 
Air Corps civilian contract flying fields indicated on the 
map all use Texaco. Texaco also supplies the U. S. Navy, 
the Marines, the Coast Guard. 

And with the commercial airlines — 

Alore revenue airline miles in the V. S. are 
flown with Texaco, than with any other brand. 

The outstanding performance that has made Texaco FIRST 
with the airlines has made it FIRST in the fields listed in 
the panel. 

A Texaco Aviation Engineer will gladly cooperate in the 
selection of Texaco Aviation Products, available at leading 
airports in the 48 States. 

Phone the nearest Texaco distribution point, or write : 

The Texas Company, Aviation Division, 135 East 42nd 
Street, New York, N. Y. 


THEY PREFER TEXACO 




power in the U. S. ir lubricoted 




FOR THE AVIATION INDUSTRY 



Lubricants and Fuels 


RETURN METAL DRUMS PROMPTLY . . . thus helping lo moke present supply meet industry's needs ond releasing metal (or National Defense. 
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PRECISION AND ACCURACY are 
brought to their highest state of perfection 
in Federal Aircraft Bearings. Every step in 
manufacture is carefully supervised and 
checked with the result that each ball bear- 
ing is capable of sustaining the Federal 
reputation for QUALITY. 


' POUGHKEEPSIE, N. Y. 

2640 Book Tower • Cleveland Office: 402 Swetland Build! 

: 902 S. Wabash Ave. • • Los Angeles Office: 5410 Wilshlre BK 


FEDERAL 


BEARINGS 


THE FEDERAL BEARINGS CO., INC 


112 
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MAINTENANCE 


Overhaul of airplanes, engines, pro- 
peller, engine accessories, radio (bolh 
ground station and airplane), instru- 
ments and all station equipment. 
Personnel: Maintenance: 66. Com- 
missary: 2. 

Total Maintenance and commissary 
personnel: 119. 

All Routine and Periodic inspection 
and services are done at night and all 
overhaul work done on day shifts. This 
makes possible the operation of the pres- 
ent schedules with one less airplane 
than would be possible were Periodic 
Services done during the day. 

The maintenance set up of a medium 
sized airline such as C&S requires con- 
siderable ingenuity on the part of all 
personnel in working up equipment and 
procedures in the various phases of 
service and overhaul, so as to keep the 
investment in maintenance equipment 
in ratio with the operated mileage. 

One airplane, not actually flying 
schedules is used as a spare and is given 
periodic engine changes and progressive 
overhaul by the day crew. There are 
5 spare engines, complete with all re- 
quired accessories. 

Other spare equipment consists of the 
following : 

4 engine nacelles, complete with all 
cowling, 4 Hydromatic propellers: 4 
Main landing wheels, complete with 
all accessory units: 2 sets of airplane 
control surfaces; 1 set of landing gear 
and retracting units; 2 sets of airplane 
landing flaps; 2 assembled flight panels; 
miscellaneous airplane and engine ac- 


cessories needed for protection in 
emergney and exchange on progressive 
overhaul. 

Present overhaul period on engines, 
propellers and engine accessories is 650 
flying hours with applications being 
made for 700 hour period. 

Overhaul on the airplane is progres- 
sive. a chart being kept on each airplane 
showing what work has been done and 
shop foreman notified what work is due 
each airplane as it comes into the shop 
for regular periodic service and engine 
changes. This makes possible keeping 
all airplanes in proper condition with- 
out tying the airplane up for a long 
period of time. 


odic Service and Inspection every 120 
flying hours. 

Spark plugs are serviced every 60 
hours. They would operate satisfactor- 
ily up to around 90 hours, but not being 
able to go all the way to the regular 
120 hour Periodic Service and Inspec- 
tion, they are changed at the half way 
mark for convenience. 

The Log Clerk has charge of keeping 
all airplane and engine logs as well as 
charting airplane periodic service and 
overhaul functions. He then advises 
operations on the proper routing of air- 
( 7 * urn to page 196) 




A comer of the instrument shop with Fore- 
man Don Johnson at right and John Byrd 
at left. Jewelers benches provide ideal con- 
ditions for doing delicate work. Here John- 
son is checking a voltage regulator used 
in electric fuel gage circuit. 


Working in a wheel well is usually a 
nuisance which is overcome with this stand, 
fitted with two heavy bent straps that hook 
over a cross member of landing gear. 
Stand can be hung on a wall when not 


Maintenance Engineer Anderson ran across 

shop in Memphis. Brackets now on wall 
were then attached to a floor. Equipment 
was moved to C & S and installed in this 
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Write today for complete information 

and detailed specifications. 


The 

NEW 

WORTHINGTON 
"Grass Blitzer” 


Solves Airport Mowing Problems — 
Enables you to cut large acreage at 
sustained high speeds 

In order to "Keep ’em Flying,” the vast grass acreage 
of our country’s airports must be constantly kept 
to proper height. Since ordinary gang mowers have 
been found not fast enough to do this job efficiently, 
Worthington engineers, who were the first to develop 
the gang-mowing principle for Golf Courses, Park 
Departments, Private Estates and Highways, have 
produced the new "Grass Blitzer” as their contribu- 
tion to Defense. • The new Cutting Units, developed 
on an entirely new principle from the knowledge and 
experience gained through 30 years of building the 
finest and most efficient turf maintenance equipment, 
eliminate all usual contact with the ground through 
rollers or casters and permit high-speed cutting with 
smoothness of "ride” that prevents wear, mis-align- 
ment, and breakage. Only the large pneumatic tires 
of the ground wheels touch the ground. • Conclusive 
tests have proved that the Worthington Airfield Grass 
Blitzer with 9-units at 20 miles per hour has a capacity 
of 46 acres per hour including deduction of 15-inch 
strip for overlap.* For Airports theWorthington Grass 
Blitzer is the fastest, most efficient unit ever produced. 



SAVK MONEY QDICKIT 

with these Low-Cost Abrasive Belt 



Finishing Machines 


Completely Enclosed— 
Thoroughly Guarded 


One manufacturer .topped up produoto 


NEW EQUIPMENT 
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Brewster Finds a Way 
to Cut Costly Assembly Hours 
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BOOTS 


AIRCRAFT NUT CORPORATION 

NEW CANAAN, CONNECTICUT 


NEW EQUIPMENT 






THEY SEE BETTER 
WITH RANGER 



spend more time profitably training in the air. 

With Ranger there can be 
no compromise, with quality. 


RANGER 




Xw-. 



.NEW EQUIPMENT 
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\MILITARY 


Interceptor 

Command 

Upon Mitchel Field, home of the 
First Interceptor Command, rests the 
responsibility for defending the 
Northeast quarter of the U. S. 



By E. E. HALMOS. JR. 


H OUSING the top command of the 
Army’s First Air Force, Mitchel 
Field, Long Island, hums with the snarl 
of Curtiss P40D and Bell P39 fighter 

More than 5,000 officers, and enlisted 
men under Major General Herbert A. 
Dargue are engaged in the exacting 
business of preparing the air hornets 
for their job of protecting the strategic 
New York City area and laying down 
plans for the protection from aloft of 
the Northeast quarter of the United 
States — an area roughly 700,000 miles 
square, containing a third of the na- 
tion's population and nearly half its in- 

Organization of the field is an exact 
duplicate of the organization which pro- 
vides initial protection to the other 
three sectors into which the Air Force 
has divided the nation. 

At Mitchel arc based, in peacetime, 
the approximately 250 fighters of the 
Seventh Pursuit Wing, and the com- 



manders of the First Air Force Inter- 
ceptor and Support Commands. The 
bomber command headquarters is at 
Langley Field, Va. 

At Mitchel also has been developed 
and tested the first definitive plans for 
a civilian warning network in the. con- 
tinental United States. In recent tests 
covering the Atlantic Seaboard from 
Boston to the Virginia coastline, the 
network employed more than 43.00!) 
civilian watchers in about 2000 stations, 
and showed conclusively that this 


method of both warning threatened cen- 
ters and dispatching defending aircraft 
is entirely feasible. 

As an example of the coordination of 
Army and civilian warning service 
workers, during the recent Atlantic sea- 
board test, an observer in a Massachu- 
setts town called his filter station at 
Boston, to report an enemy bomber for- 
mation. 

Three minutes later, a second ob- 
server in a post 15 miles south reported 
the same enemy formation. 

Air Force officers at the filter and 
information center thus had an estimate 
on the speed of the "enemy" — 300 m.p.h. 
Altitude of the •‘enemy” was estimated 
at 15,000 to 20.000 feet. 

A pursuit plane's rate-of-dimb is 



Officers’ swimming pool at Mitchel Field. This is one cf the three pools at this well- 
equipped field. Other equipment includes clubs for officers, non-coms and enlisted men. 
a gymnasium, movie theater, athletic fields end other facilities to help keep pilcts and 
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WAR DRESS . . . High flying, with oxygen gear, is a dressy affair. Oxygen- 
fed men and supercharged engines rule the upper air . . . and 



none will fly higher than the elite pilots of the Army’s interceptor 
commands in mighty 2,000-h.p. Republic P-47 Thunderbolts. 
Republic Aviation Corporation, Farmingdale, Long Island, N. Y. 


REPUBLIC AVIATION 


AVIATION, /onuarr. 





BOEING B-17 | 

"FLYING FORTRESS" s 



This "mighty monarch of defense", one in a series 
of “Flying Fortresses” being supplied by Boeing 
Aircraft Company (Seattle, Wash.) both to the 
U.S.A. and to Great Britain, is said to be one of the 
world’s fastest long-range bombers now in produc- 
tion. Like the others in this series, these giants of 
the air are equipped with NORMA-HOFFMANN 
precision bearings in the vital control appli- 
cations, providing rigidity together with extreme 
sensitiveness and instant response. 

Whether their product be designed for military, 
Write for the Catalog. Let 


commercial or private use, practically every repre- 
sentative American builder of airplanes uses 
NORMA-HOFFMANN BEARINGS. “Where the bear- 
ings MUST NOT fail, on land, at sea or in the air” — 
in the controls, engines, instruments, radio equip- 
ment, photographic apparatus — the performance 
of these PRECISION units everywhere confirms the 
judgment of the designers and engineers who speci- 
fied them. There is a NORMA-HOFFMANN PRE- 
CISION bearing for every load, speed and duty 
in aviation service — 108 series, over 3000 sizes. 
engineers Work u>WA ifou ■ 


NORMA-HOFFMANN BEARINGS CORP’N., STAMFORD, CONN., U.S.A. • FOUNDED 1911 


PRECISION BALL, ROLLER AND THRUST BEARINGS 
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roughly 1500 feet per minute, its speed 
in the neighborhood of 400 m.p.h. Thus 
12 minutes were required lor defenders 
to reach sufficient altitude to attack the 

A pursuit squadron 90 miles south 
oi the second observer's post was noti- 
fied, and met the bombers a few miles 
north of its position. Elapsed time, 
from first report to planes aloft was less 

It takes about IS men on the ground 
to one in the air, under modern condi- 
tions, to keep Mitchel’s planes aloft. Of 
the total complement, only 250 are fliers, 
while more than 2800 are mechanics and 
technicians. The remainder represent 
services essential to maintenance of the 
post, as the Quartermaster Corps, Sig- 
nal Corps, medical detachments, and the 
like. 

The average mechanic is 23 years o'.d, 










has a high school education and comes 

months of training under Army spon- 
sorship in a private mechanic’s school, 
before reporting to the field for duty. 
Since his first three weeks — when he 
underwent training in primary drill — 
his life has been closer to that of a fac- 
tory worker than of a soldier. Except- 
ing for guard duty, he works a seven 
and a half hour day, gets at least one 
full day off per week, and may get a 
maximum of 30 davs leave per year. 
His salary averages $30 per month, but 
he is supplied with his clothing, lodg- 
ings and food, — and much of his recre- 
ation. by the Army. 

The Average pilot is 22 years of age. 
aiso a small-town boy, and a college 
graduate. Normally, he has had little 
or no experience in the air, even as a 
passenger, before enlisting as a cadet. 

After completing his primary and 


basic training at Randolph or Kelly 
fields, Texas, he is assigned to Mitchel 
for regular duty. Although a trained 
pilot, his training continues endlessly 
at Mitchel, in classroom work, forma- 

He gets in about 30 hours of flying 
a week, also works a seven and a hali 
hour day. His pay may go as high as 
$245 per month (as a second lieuten- 
ant) but out of it he must pay for his 
own food and lodging, and buy his own 
uniforms. 

Named for New York's late reform 
mayor, John Purroy Mitchel, an Air 
Corps Major, the park-like acres of the 
field are the envy of other Air Force 
men at older stations. 

The reservation includes, in addition 
to barracks, a handsome Administration 
building, and 1 1 concrete and steel 
hangars, more than 450 buildings, in- 
(Tnrn to fayc 1S2 ) 






MILITARY 

Rebirth of The R.A.F. 


British air strength has mul- 
tiplied many fold since the 
war began and the work of 
each of the several Com- 
mands has been greatly 
intensified. 


This article was written in England. In 
accordance with official British policy, no 
signature is included, 

I N hard figures, published for all the 
world to read, the Annual Air Esti- 
mates for the years ending in March 
1935 to March 1940, show Britain's air 
strength following a continuously rising 
curve. Gradually at first — for Britain’s 
tradition of disarmament died hard — 
then steeply as the muffled tones of Ger- 
many’s war drums beat through on the 
consciousness of the threatened nations, 
the R.A.F. was built up to something 
like its former premier place among 
the airy navies of the world. From a 
1935 low of 580 first line aircraft, and 
31,000 regular personnel and about 
half as many auxiliaries and reservists, 
the figures rose in 5 years to a proposed 
first line strength of 2,370 aircraft, plus 
certain undisclosed additions both at 
Home and Overseas. With those air- 
craft, the target for March, 1940, were 
to go 150.000 regular officers and air- 
men and over 100,000 auxiliary and re- 


serve personnel. That makes rather 
more than a quarter of a million trained 
and partly trained airmen of all sorts — 
within five years of the time when the 
entire strength of Britain's air forces 
was but 46.000. 

The financial provisions for those 
pre-war years of Britain's air awaken- 
ing arc equally impressive. For 1934- 
1935 Britain earmarked £17,000,000 
for the whole of its air services — a flea- 
bite to what it was known the Germans 
were secretly spending in preparation 
for the second "Der Tag.” This 17 
millions — not much more than the cur- 
rent cost of a single day’s expenditure 
on the war — included subsidies for civil 
aviation, as well as the cost of aero- 
nautical research and development, new 
aerodromes, works and so on. For 
1939 — the year of Munich — the financial 
provision for Britain’s air defense and 
civil air development had been multi- 
plied nearly eight times! For 1940, it 
was scheduled to be £240,000,000 — 
roughly 14 times what had been set 
aside for all Britain's air services in 
1935. Such is the bare pattern of 
Britain's air development in terms of 
hard figures up to the time when the 
Nazis began to create the "Danzig in- 
cident” as a prelude to world war. 

War Time Development ol the R.A.F. 

Actually the figures for the year 
which ended in March, 1940, were des- 
tined to become merely "token figures." 
From the autumn of 1939 the fog of 
war descended on such details of the 
nation’s fighting services. Actual 


strengths, and the directions of air de- 
velopment — how much for aircraft, 
how much for armament, how many of- 
ficers, how many men, the numbers of 
squadrons and of reserves — these have 
become a close secret. 

Just what numbers of aircraft and 
personnel were realized in 1940 and 
1941 will not be known until after vic- 
tory is won. But the scale of Britain's 
air offensive today in all parts of the 
world plainly tells of a vast increase in 
every direction. One single indication 
of the way the power and strength of 
the R.A.F. has been developed under 
the impetus of war-time needs was 
given recently by the Prime Minister. 
He revealed that we now had in the 
Middle East an air force almost as large 
as we had in Great Britain when the 

In step with this impressive growth 
in mere numbers of men and machines — 
and for that matter in the aircraft and 
aircrew productive capacity which is a 
vital foundation on which to build a 
first class fighting Air Force — there 
have been rapid and far-reaching de- 
velopments in the aircraft themselves. 
Not only have completely new types 
been evolved but existing ones so re- 
designed as to make them almost new 
aircraft. This technical advance in- 
cludes their equipment — armament, 

bombs, instruments and the rest. An 
example of the technical advance 
achieved is the latest type Hurricane. 
Mark I of this single-seat fighter — one 
of the two standard monoplane types 
with which Britain entered the war — 




was originally armed with 8 rifle-calibre 
machine guns, and had a top speed of 
atound 335 mph. With its new 2-speed, 
supercharged engine the Mark II Hur- 
ricane has a higher ceiling, a better rate 
of climb and a higher top speed. And 
with that increased performance it now 
carries the terrific armament of 12 ma- 
chine guns, or alternatively four 20 



The organization of the R.A.F.. has 
not been materially changed during the 
war. A complete re-organization of the 
Metropolitan Air Forces was effected 
some years before the war by which 
functional commands were substituted 
for geographic commands, and opera- 
tional groups within the Commands 
were given a new significance. The 
various main functions of the air 
force — fighting, bombing, coastal work 
and training — were allocated to a sepa- 
rate command, each under an Air Of- 
ficer Commanding-in-Chief. Abroad, 
the geographical basis still maintains. 
There is a Middle East Command. Iraq 
Command and so on. That re-organiza- 
tion, carried out in peacetime but 
designated for modern wartime needs, 
has stood the test of combat conditions. 
Some new commands have been 
added — notably the Army Co-operation 


and the Balloon Commands: and the or- 
iginal Training Command lias been 
split into two — one for flying training, 
one for technical training. Coastal 
Command has been greatly expanded. 
But the functional pattern of the 
R.A.F.’s organization is still the same. 

But this functional pattern does not 
mean that the jobs of the different Com- 
mands are, as it were, cut-and-dried. 
Certainly the operational Commands 
often lend a hand with one another-’ 
jobs. Coastal Command is not above 
doing a job of bombing : Bomber Com- 
mand might help with Coastal recon- 
naissance. But there are certain broad 
distinctions. 

Fighter Command controls all the 
principal air defenses of the country, 
apart from purely naval ones, either 
directly or for purposes of co-ordina- 
tion. Fighter or so-called interceptor 
aircraft, anti-aircraft gun barrages, 
searchlights, aural, visual and radio- 
location detection systems and the bar- 
rage balloons are all operated as a 
single interlocking system under the 
aegis of Air Marshal Sir Sliolto Doug- 
las C-in-C of Fighter Command. But 
its role is far from entirely defensive. 
Aggressive fighter sweeps over enemy 
occupied territory, air escort for bomb- 
ers or reconnaissance aircraft and 
fighter protection to military forma- 
tions, air attacks by fighters on enemy 


shipping and other targets all come 
within the scope of Fighter Command. 

On Bomber Command, under Air 
Chief Marshal Sir Richard Peirse, 
falls the responsibility for maintaining 
the principal weight of Britain’s air 
offensive against the enemy. Home 
based aircraft, varying from speedy 
middleweight* like the Blenheims to such 
4-motor giants as the Stirling and 
Flying Fortress, are night and day de- 
livering Britain’s air punches on enemy 
targets, ranging from Italy to the coasts 
of Norway, and far into the German 
hinterland. 

Coastal Command is almost an air 
force unto itself. The duties are as 
wide as the seas and oceans it patrols. 
Capturing a submarine, “shooting up” a 
flak ship, torpedoing an enemy cruiser, 
bombing a gun emplacement — it’s all 
one to the pilots and crews commanded 
by Air Chief Marshal Sir Philip 
Joubert. 

The other purely R.A.F. Commands 
at Home — that is excepting the Army 
Co-operation Command — are strictly 
noil-operational. Their jobs are to 
train the personnel and equip the squad- 
rons who carry out the active opera- 
tions. Here are their names and their 
Air Officers’ Commanding-in-Chief: 

Flying Training Command — Air 

Marshal VV. L. Welsh; 

(Turn to page 220) 


AVIATION. January. 


MILITARY. 


Prelude To VJar 


T HE most realistic air exercises ever 
held in this country were completed 
last month in the Carolinas just before 
the outbreak of the present war. Pri- 
mary objective of the maneuvers was to 
achieve a synchronizing between air 
and ground organizations. All other 
objectives were secondary. According 
to Lieut. General Lesley McNair, Chief 


of Staff of GHQ, a great deal was ac- 
complished in the exercises in that the 
unity of command and the synchroniz- 
ing between the various air and ground 
units were more effective than in any 
other war games. 

The First Army, commanded by 
Lieut. General Hugh Drum, comprised 
some 196,000 men, including the First 




Air Support Command. It was opposed 
by the Fourth Corps, with Major Gen- 
eral Oscar Griswold commanding, and 
consisting of 99.000 men, including the 
10th Wing which Col. Ira Eaker com- 
manded. 

Exercises were pursued vigorously 
over some 10,000 square miles of terri'- 
tory. Infantry, armored forces and air 
corps were all extremely mobile. Chief 
contrast between these games and those 
carried on earlier this year was that 
rules of warfare were followed as far as 
possible. This was especially true of 
the air forces. Airplanes were dis- 
persed to small, sheltered fields, instead 
of being lined up on large, open fields 
as shown in photographs of the Louisi- 
ana games in the December issue of 
Aviation'. Camouflage, revetments and 
other lessons learned from the war were 
utilized. 

It is understatement to add that the 
Carolina maneuvers provided intensive 
and valuable training for all branches 











AIR TRANSPORT 


Lighting At The 
Washington National Airport 

By W. C. NORVELL, Aviation Lighting Engineer, Westinghouse Electric & Manufacturing Co. 



A fluorescent arrow of lighl 83 ft long and 
40 ft. wide, visible by day or night, glows 

pilot when to land. 


N EARLY a year of practical service 
testing of the Washington National 
Airport and its complex lighting and 
control system has fully justified the 
careful planning of all the engineers and 
officials of the CAA and private con- 
cerns who contributed to its design and 
equipment. 

The lighting and signalling systems 
still stand as the most modern and com- 
plete ever employed on any airport. The 
accompanying chart of the master light- 
ing plan reveals at a glance the plan of 
the airport runways and buildings and 
details of the lighting installation. 

At night and in thick weather these 
lights tell the pilot live things: 

1. Where the airport is located. 

2. Where its boundaries begin and 
where they end. 

3. Which runway is to be used for 
landing. 

4. Whether or not the field is clear 
for landings. 

5. Where nearby obstructions or traf- 
fic hazards on the field are located. 

The first suggestion of “control" 
comes from about 20 miles away and is 
the airport beacon. Normally, a plane 
is guided toward an airport by a 36-inch 
double-end rotating beacon, showing 
six clear and six green flashes per 
minute — or an oscillating beacon. How- 
ever, since Bolling field, just across the 
Potomac, has such a beacon, its duplica- 
tion at Gravely Point is unnecessary. 
From a distance of 5 miles out the 
Washington National Airport auxiliary 
beacon can be seen. This beacon flashes 
the letters "WN” in Morse code six 
times a minute and identifies the air- 
port so that it is clearly segregated 
from the various other fields nearby. 

As the ship approaches within 3 miles 
of the field, white smoke of the wind 
indicator and a mvriad of white, vellow, 


red, and green lights are visible. Bound- 
ary, range, and obstruction lights are 
clearly discernible. They are left on all 
night so that the airport will be identi- 
fied and its outline will be visible to any 
unscheduled pilot unable to announce 
his arrival by radio. All are of the 
standard CAA type. 

Boundary, range, and obstruction 
lights use clear, green, and red prismatic 
globes, respectively. Two separate 
boundary circuits are used, each being 
fed by a 74-kw. constant-current regu- 
lator, which supplies 6.6 amperes to the 
lamps in series on the circuit. No two 
adjacent lights are on the same circuit. 
This assures having at least one bound- 
ary circuit in operation in case the other 
is interrupted by circuit failure. 

Green flush-type range lights are used 
at each end of all runways. These are 
coded so that the north-south has five 
at each end and the other runways have 
2, 3, or 4 at each end. This enables the 
pilot approaching the field to pick out, 
for example, the two groups of five 
range lights and land on a line between 



These traffic lights for the control of take- 
offs are Installed on the concrete floodlight 
vault at the runway end. Note boundary 
light to the left of the vault. 



them and would permit him to find the 
runways even if no other lights are on. 
A group of range lights (the units at 
each runway end) is fed at one runway 


end from the “inner” boundary circuit 
and, progressing around the field, at 

circuit, and so on around the field, al- 


ternating from one boundary circuit to 
the other. With an even number of 
runways, this results in the range light 
groups at the opposite end of the same 
runways being fed by the same circuit 
and insures at least two of the four 
runways being marked by range lights 
should one boundary circuit fail. The 
range lights are the flush type, rather 
than the conventional co:.e type. These 
may be used at fields when contact 
lights are installed, since the contact 
lights outline the runway edges and it 
is not necessary to “aim” at a dislant 
target, such as a green range light 
elevated on a cone. 

Unfortunately, many airports are sur- 
rounded by red obstruction lights due to 

nearby. Relatively few obstructions are 
visible here, chiefly because natural ob- 
structions have been eliminated and 
there are comparatively few buildings or 
towers nearby which project above the 
“angle of glide." Hangers are marked 
by an obstruction light on each corner 
and on the peak of the roof. These are 
supplied from the hanger circuits, but 
are controlled by relays in the boundary 
circuit so that they light when the 
boundary circuit is energized. 

The Terminal Building has two ob- 
struction lights marking the anemometer 
and wind vane assembly which is 
( Turn to page 198 ) 
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Making the 
Terminal Airport Pay 

How LaGuardia Field has ended its second year with a commendable financial record. 
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CIVILIAN FLYING 


Ready For 
Defense 

Airport clubs can be "ready" 
rooms for Civil Air Patrols 

By WILLIAM D. STROHMEIER 

Advtg. and Public Relations Mgr., Piper Aircralt Corp. 


showed there was a definite interest in 
improving local flying along these lines 
which were similar in many respects 
to the "air park” idea suggested by 
Assistant Secretary of Commerce. Rob- 
ert H. Hinckley, — a recreational center 
which would attract pilots from neigh- 
boring cities, and which would afford 
local citizens a place both to fly and to 
enjoy other sports at the same time. 

Obviously, much development along 
these lines necessarily has been post- 
poned because of the emergency. Build- 
ing costs have risen and now buildings 
of this nature are practically ruled out 
by OPM, But it has been interesting 
to note that as a direct result of the 


J UST a little over a year ago in these 
pages the author did a story on avia- 
tion country clubs (Aviation, Novem- 
ber, 1940, p. 38) Since that time, what 
was once a sport and a hobby for thou- 
sands has undergone considerable 
change. However, the basic ingredients 
of an erstwhile pastime — pilots, me- 
chanics, hundreds of small air fields and 
thousands of light planes — have become 
almost overnight, as long predicted by 
private flying's leadership, a valuable 
adjunct to the national defense. 

The Civil Air Patrol has been estab- 
lished in the Office of Civilian Defense 
and is being organized nationally at a 
rapid pace. Director LaGuardia ap- 
pointed Maj. Gen. John F. Curry, Air 
Corps, National Commander of the 
CAP. Now, determined men and women 
all over the country arc offering their 
time, their planes and their ground fa- 
cilities to defense and have resolutely 
shelved all thoughts of aimless pleasure 
in the air for the duration. 

The airports, small hangars, club 
buildings and other structures will now 
serve as operations bases and “ready" 
rooms for local "flights" which will 
patrol vital power lines, reservoirs and 
strategic areas and provide transport 
for medical supplies, personnel and ma- 
terials in emergencies. 

Following publication of the original 
story, many communities became inter- 
ested in the development of aviation club 
houses. This interest was manifested 
both by aviation clubs and flying school 
operators alike, who realized thoroughly 
that the days were over when customers 
were satisfied to sit on an empty gas 
barrel to wait their turn to fly. Both 
the author and the editors of Aviation 
have had considerable correspondence 
with these groups throughout the coun- 
try on the matter. This correspondence 





thoughts expressed in Aviation last 

completed following almost exactly the 
thoughts and suggestions contained in 
that piece. Exactly a year after the 
thought was published in this magazine, 
the club house at Dayton's new South 
Dayton Airport was dedicated, and 
should serve as a most interesting ex- 
ample to other airport operators who 
have their future business in mind 
when the emergency is over and private 
flying takes the jumps and strides udiich 
are predicted of it. 

Not only the club house at South Day- 
ton alone, but the entire environment 
and circumstances surrounding this air- 
port are interesting. They point to some 
thoughts which will enter the minds of 
every wide awake airport operator in 
the country who is smart enough to 
remember that the Jenny days are 
over for good. Dayton itself, despite 
the fact that it is the birthplace of 
aviation, is more or less a typical city. 
With a population of 211,456, it has a 
fine municipal airport with commercial 
operations, another commercial airport. 
East Dayton field, and now South Day- 
ton airport. Of course, there are also 
Wright and Patterson Fields, but these 
are both military depots and do not 
count as far as commercial flying is 
concerned. 

The South Dayton country club ven- 
ture was conceived by one of Dayton’s 
younger business men, H. Gerald Chat- 
terton, a typical automobile dealer who 
has handled Buick sales for the past 
twelve years in that city. Interesting 
enough, he is one of many persons who 
bought a Cub and then learned to fly 
it after it was delivered. This was in 
1938 and at that time Jerry Chatterton’s 

billing auto sales with airplane mer- 
chandising as well as satisfying his 
desires to enjoy flying. From his one 
Cub with which he started, Chatterton 


has developed an extensive aviation busi- 
ness and has taken over the operation 
ot East Dayton airport, where his in- 
structors now conduct C.P.T.P. courses, 
and regular private flying business. The 
one large hangar also houses a number 
of private planes which have been sold 
through Jerry's aviation company, Air 
City Flying Service. 

Possibly, if Chatterton was the type 
of airport operator whose apparent sole 
purpose in life is to extract $8.00 per 
hour from anyone who cares to come to 
the airport, Dayton’s new South Airport 
never would have been conceived. But 
Chatterton is an excellent example of 
what a businessman, turned pilot, can 
do to make private flying a popular 
sport. Applying many of the principles 
which are so essential to automobile and 
yachting merchandising, he realized that 
if he were really going to popularize 
flying in Dayton, a sociable airport was 
needed. Despite the fact that his East 
Dayton airport is better than the average 
commercial airport, he realized that it 
wasn’t the answer to getting the people 
who could really afford to fly into the 
air. At this point it should be made 
perfectly clear that private flying doesn’t 
have to be a high class, snooty propo- 
sition. All that is needed of it are sur- 
roundings pleasant enough to attract Dr. 
Jones and his wife to the airport on 
Sunday afternoon. When this same Dr. 
and his wife are accustomed to at least 
clean rest rooms at the most humble 
back road filling station, there is little 
wonder that self-respecting people, such 
as they, have steered clear of the average 
American airport. Thus with these 
thoughts in mind, Chatterton planned his 
entire airport on strictly unorthodox 
conditions. 

First of all he chose a section of town 
which was on the "right side of the 
railroad tracks.” The chosen spot is a 
little more than four miles from the 
center of the city, south of town, in the 


country club district. The field selected 
was a “natural" and called for prac- 
tically no preparation. It is a naturally 

giving a very firm surface to the field, 
and well drained. Hard surface run- 
ways will never be needed and the size 
of the field is ample for private flying 
needs. The longest diagonal runway, 
NE to SW, is 3,200 feet and the entire 
field, approximately square in shape, is 
available. The surrounding country is 
pleasant and attractive. Just north of 
the field is the private estate and airport 
of Col. Charles Deeds, whose private 

looks both airports. Directly east of the 
field, but not presenting any obstacle 
at all, is another low hill on which 

located. Just beyond the hill is one of 
Dayton’s most exclusive country clubs. 
Chatterton himself lives on a small 
farm at the southwest corner of the 
field. 

Most significant in the order of de- 
velopment of South Dayton airport, is 
the fact that the first building to be 
erected by Chatterton was the club 
house. The author has long maintained 
that one of the most important invest- 
ments any operator can make is just 
such a combination club house and 
office; that this expenditure is as im- 
portant as flying equipment itself. At 
Dayton, no number of elaborate hangars 
nor fancy airplanes could have at- 
tracted, as much interest and enthusiasm 
as the club house which was dedicated 
late in November. With the club house 
completed, hangars are now going up. 

As already mentioned, the club house 
follows almost exactly the designs sug- 
gested in Aviation. Outside appear- 
ance of the building is most attractive 
and from the road creates an extremely 
favorable impression. The overall 
dimensions of the building are flftv-four 
(Turn to page 202) 
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For many months Cessna has been doing a big job (or national 
defense. Its famous twin-engined “Cessna Crane” has played an 
important part in the bomber pilot training program of the Royal 
Canadian Air Force and orders for similar Cessnas for use by the 
United States Army Air Corps are being filled ahead of schedule. 

It’s our fight now — and the challenge is accepted . . . We of 
Cessna pledge continued all-out effort toward the task that lies 
ahead, that the American way of life may not perish from the earth. 

Yes, Cessna is in uniform! 




CESSNA 

WICHITA, KANSAS, U.S.A. 
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SIDE SLIPS 


» As n have been flying, driving 
and entraining around the various sec- 
tions of this country we have been more 
and more impressed with the fact that 
almost every outfit, even the village 
smithy under his spreading chestnut 
tree, is doing some sort of work for the 

volves high barbed wire fences, very 
capable guards, and flood lights for 
night protection. This national defense 
work has now reached such proportions 
that we have a suggestion to make which 



» Whether an airliner is better off 

a new question, but the transport peo- 
ple on both sides have been pitching 
taunts at each other lately. The other 
day Captain Eddie RickenbaCker. presi- 
dent of the Eastern Air Lines, smacked 
his gloves right in the other side’s face 
with the crack that "air transport had 
grown up and that service rather than 
glamor and silk stockings was needed 
to keep its clientele pleased." Eastern, 
you know is one of the lines that has 

We remember when the controversy 
first started. It was back about the time 
that Will Rogers flew in a Boeing 40 
from San Francisco to Chicago, and 
was given a shoe-box lunch at Sacra- 
mento, Reno, Elko, Salt Lake, Cheyenne, 


North Platte, and Omaha. As we re- 
call, he missed only Rock Springs. So 
many people claim to have been first 
to think of service aboard planes, that 
we don’t dare mention any prominent 
names. Personally, we think it was a 
lad in Kansas City, who wrote a letter 
to an airline office in about 1925, mak- 
ing the suggestion, and asking for one 
of the jobs. Everybody laughed him- 
self into hysterics over the letter. 

We aren’t taking sides. The glamor 

the other hand' there’s nothing so 
clubby for men, and perhaps so rest- 
ful for women, as a steward. We 
don’t know the answer, but if you’ll 
put your women and men passengers 
in separate planes, and let them choose, 
there won’t be any more argument. 


will release even more men for this very 
essential work: why not place guards, 
fences, etc. around only the portions of 
the country which are not working on 
defense orders? The guards thus re- 
leased would be placed on other duties, 
— and think of the savings in fence mile- 
age and electric lighting! 

We feel sure this scheme will work, 
as conditions aren’t greatly different 
from the days in the west when the 
range was iree, and it was the responsi- 
bility of the homesteaders and the rail- 
roads to erect fences to keep cattle off 
of their property. 

» As everybody knows, most inside 
news comes from cocktail bars. In- 
troducing a fresh note into this informa- 
tive page, we give you the first and only 
lowdown originating in church. One of 
the girls in our office goes there, and 
she got it from her minister, who got 
it from another minister who got it 
from a refugee. 

Rudolf Hess went to Hitler and told 
him he didn’t think Germany could win, 
and that peace should be made with 
England at once. This made Hitler 
mad, and he said to Hess. "You go 
home and I’ll come and get you." Well. 
Hess probably felt just as you would. 

So Hess called up Paul Messerschmitt 
and told him what a fix he was in. 
Messerschmitt lent Hess one of his 
famous planes to fly to Scotland, and 
then Messerschmitt disappeared and 
hasn’t been seen since. This is right 
off the pulpit. PS: Hess was right. 
Hitler did come to get him — with an 
armed squad. 
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NEW ONE-SHOT DIMPLING MACHINE 





THOUSANDS OF TESTS 

TO GET THE RECESS RIGHT ^ 
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. to eliminate extra work M 

... to give tighter assemblies 


19 Phillips Screw manufacturers offer 
ISO engineers to help you increase 
your production and strengthen your 
assemblies. 

You’ll get the most benefit from 
the Phillips Screw if you'll realize 
it is not just a screw with a recess 
in its head. 

The Phillips recess was most 
carefully designed to make the best 
use of the driver’s turning power — 
without sacrificing strength in the 
head or inviting broken bits. And 
the heading operation is carefully 
controlled to insure a snug fit be- 
tween recess and driver point. 

How much time can be saved on 
your assembly work, depends upon 
how well you make use of the 
screw's advantages. One of the 150 
sales engineers representing the 19 
Phillips Screw manufacturers will 
help you select the right sizes and 
proper driving tools and, if possi- 
ble, eliminate extra operations. 

Thousands of manufacturers have 
found the Phillips Recessed Head 
Screw a means of reducing assem- 
bly time an average 50%. Phillips 
Screws are used in the majority of 
units turned out by aircraft and 


PHILLIPS 


RECESSED 
HEAD SCREWS 
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War Forces New Plans 


By SELIG ALTSCHUL 


T HE war provoked by Japan will 
make demands upon the United 
States such as it has never met beiore. 
The process may be a brutal one. The 
cry will be for unlimited quantities of all 
types of armament. 

The aircraft industry promises to be 
in the forefront in the intense and al- 
most fantastic stimulation of production 
that is bound to follow. 

The market, in its initial session fol- 
lowing the war, showed considerable 
apprehension as to the events ahead 
and was no respecter of any individual 
group. All aircraft stocks participated 
in the decline despite the obvious impli- 
cation of the ever-increasing importance 
of the industry. 

The air carrier shares were particu- 
larly weak. It is considered unlikely, 
by many observers, that the air lines 
may be permitted to take delivery of the 
228 planes recently allocated to the in- 
dustry. The air carriers would be will- 
ing to settle on this score if that were 
the only item. The removal of reserve 
pilots to active military duty may be- 
come an actuality. Revived too. will 
be the fear in the public mind as to pos- 
sible limitations imposed upon regular 
air line operations. 

fn view of its operations being in the 
very theater of war. Pan American Air- 
ways came in for some concentrated sell- 
ing. In due time, however, it will be 
appreciated that the Pacific routes rep- 
resent a small segment relative to the 
company’s far-flung operations. 

While it is possible that the air trans- 
restrictions, it is difficult to envision any 
further obstacles placed in the path of 
the aircraft manufacturers. It may be 
but an automatic development for all 
labor difficulties to evaporate. While 
civilian industries may suffer and even 
disappear in the process, the aircraft 
builders will most likely receive with 
greater dispatch all of the available 
raw materials and supplies. The full 
war effort will bring in its wake an 
industrial revolution which will com- 
pletely dwarf the seemingly staggering 
defense effort of the past year and a 
half. 

The war and its successful prosecu- 
tion mav indefinitely postpone a number 
of major financing operations. Prior to 
the present hostilities, these coming 
events were of no small import to the 
aircraft industry. 

New equity financing proposed by 


United Aircraft Corp. created consider- 
able surprise. This is best illustrated 
by the market decline of 6 points or 
about 15 percent from 40} — the price 
level obtaining prior to the release of 
this news, before rallying tendencies be- 

No less surprising is the purpose of 
this new financing. The vast expan- 
sion of aircraft production facilities in 
recent years has been financed, in va- 
rious forms, by the United States Gov- 
ernment. To’ a lesser extent, early 
foreign contracts assumed the cost of 
the initial expansion. The aircraft in- 
dustry found little need to seek addi- 
tional capital with its ever-mounting 
backlog virtually self-financed. The last 
important equity financing in the in- 
dustry was believed to have culminated 
during the early part of 1940 with the 
Boeing and Lockheed stock flotations. 
( Bell sold 100.000 additional shares of 
its stock in August. 1941, but by com- 
parison. the dollar value of this financ- 
ing did not bulk large.) 

Mow comes United Aircraft seeking 
some $26 million in additional funds — 
for peacetime projects. This action fol- 
lowed the establishment of a $4 million 
reserve out of the nine months earnings 
recently reported. While both moves 
have a common purpose — preparation 

peace time economy — there appears to 
be a sharp difference between the two. 

The initial $4 million reserve, which 
may be augmented in the future, repre- 
sents a contingency fund to absorb 
special expenses involved in the change- 
over process at the end of the emerg- 

On the other hand, proceeds of the 
new stock issue will provide capital to 
acquire the expanded facilities from the 
government and operate such plants on 
a peacetime basis — if this course is de- 
sirable. This stated purpose seems to 
say that the demand for aircraft in the 
post-war period may require the full 
utilization of the existing plant and 
equipment. This remains to be seen. 
The United Aircraft management has 
expressed its doubts on this score 

The company will probably carry a 
more substantial cash reserve than it 
has in the past and will also be in a 
position to finance a major research and 
experimental program. United Aircraft 
is now reported as spending about six 
times as much annually on this program 


as it did prior to the emergency. 
Several important projects now under 
way at present are believed to be of a 
revolutionary nature. 

This new financing by United Air- 
craft raises certain fundamental ques- 
tions from two standpoints: The stock- 
holder’s and that of the corporation 
itself. The results differ in both cases. 

In the case of the stockholder, the 
immediate effect of this new financing 
was to depress the value of the existing 
shares. Almost $16 million evaporated 
from the market value of United Air- 
craft at the extreme point of the decline. 
The investor has also been looking for- 
ward to the distribution from, and not 
the contribution to, his aircraft hold- 
ings. Yet in order to protect his pres- 
ent position, the stockholder is virtually 
forced to subscribe to the new con- 
vertible preferred stock to be issued by 
the company. As this new preferred 

tion of the cqiutv will ultimately occur. 

From the standpoint of the corpora- 
tion, the raising of additional funds is 
accomplished in a manner which offers 
a high degree of success at the outset. 
Moreover, an aircraft company may 
find it much easier to conduct a financ- 
ing operation now — at the peak of its 
activity, rather than in the probable 
declining stages of the post-war period. 

There is reason to believe that even 
without this new financing. United Air- 
craft may be expected to emerge well 
fortified with cash resources upon com- 
pletion of the present armament pro- 
gram. Despite heavy taxes, the com- 
pany's present earnings are constantly 
augmenting its net cash position. The 
company is not being burdened with 

acquire these facilities if it so desires. 

Tlie extent of assistance received by 
United Aircraft in the expansion pro- 
gram is best illustrated by the com- 
pany's balance sheet as of June 30, 1941. 
The basic plant account was given a 
gross valuation of $16,919,140. Emerg- 
ency plant facilities acquired for per- 
formance of French and British con- 
tracts and other emergency expansion 
of basic plants aggregated $18,609,613. 
In addition, there was an accrued cost 
of $11,654,592 of facilities acquired 
under emergency plant contracts with 
the United States Government. To this 
amount must be added approximately 
$21.2 million representing commitments 
for plant account authorized at June 30, 
1941. to be financed by our government, 
along with an additional $2.4 million in 
construction not specified. Thus, out of 
(Turn to page 232) 
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ON HKF BEARINGS 


There's a sense of satisfaction 
to see Uncle Sam’s warplanes 
darkening the skies in steadily 
increasing numbers ... to know 
that on vital turning parts of 
airplane controls and engines 




are bearings that “won their 
wings” when aviation was in 
swaddling clothes. None but 
the proved is good enough for 
the big job that lies ahead of 
America's air defense forces. 


* INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA., PA. 
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S LEEVE Bearings of today are precision-made 
products. They more than prevent wear and 
reduce friction — but definitely aid the perform- 
ance of a motive unit. Accordingly, they should 
be designed and produced to fit the individual 
application. Only by so doing can you expect to 
gain the maximum life and service. 

It is an easy matter to build this type of bearing 
performance into your product. Simply deter- 
mine all the factors that in any way effect bearing 
operation. 

Johnson Bronze can help you in this. We have 
prepared a vast array of Data Sheets. These cover 
practically every phase of sleeve-type bearing — 
such as Lubrication, Design, Alloys, Physical 
Characteristics, etc. The complete set — in a handy 
file folder — is yours for the asking. Why not write 
for this information today? 
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record for light planes — 118.746 M P p.H. 



experiences of yesterday and today have forged a lasting 
foundation to insure that Continental Red Seal Engines will always 
keep pace with greater things to come. 
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MADE BY CRAFTSMEN 
IN ALUMINUM • • • 



Effective aircraft must have balanced 
from the power plant to the last 
rivet. Seating must contribute its value 
by being strong, lightweight and functional. 

ineers and production authorities 
best of materials and select 


, world’s 
Seating, is in- 
seating for the 
and radio operator.. .made 
and designed to keep American air- 
the world’s finest and most dependable. 


THE GENERAL FIREPROOFING COMPANY 
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SAFE LUBRICATION FOR 
BELL AIRACOBRAS 

craft design locates the engine of the Aira- the conventional. It is specially developed 
cobra fighting plane back of the pilot. The for maximum safety in aircraft engine lubri- 



President Asks For This S 











CALLING NAMES 


m mm 

pSSlc 


IBIS 




PS3SSWS 

iill™ 


wmm 



'r o.o e c s «s f tr& 


s 

HKKS* 

i a. 23 » 

SS?*™ 


igS“S2 

!; w-gs** 

Pneumatic Tool. 

Co'S °n h ew g J.°c f k«S: 





OPERATORS CORNER 




Suppose They Bomb! 

Several booklets and pamphlets have 


been written to help 


M ANY a manufacturer finds this 
thought intruding itself and won- 
ders what steps he can take to protect 
his personnel and his property. '1 lie Di- 
vision of State and Local Cooperation of 
the Office for Emergency Management 
has published a bulletin called "Protec- 
tive Construction," prepared by the War 
Department after study of the latest 
information available from European 
sources, and issued by the Office of 
Civilian Defense. 

Part I considers the weapons against 
which protection must be provided, de- 
scribing their action, their objectives, 
and the type of damage which they arc 
likely to inflict. A section on ballistics 
follows (with tables on impact, and one 
on depth of craters) and a discussion on 
the general effects of bombs on build- 
ings. Part II concerns itself with meas- 
ures of defense. Concerning protection 
of buildings it is pointed out that 
framed buildings of steel or reinforced 
concrete arc relatively less affected even 
by direct hits than those of wall-bearing 
construction. Sandbagging walls are ef- 
fective in stopping fragments, but in cli- 
mates subject to normal rainfall and 
snow, untreated sandbags deteriorate 
rapidly and should therefore be consid- 
ered as a temporary expedient, to be 
replaced by brick or concrete walls. 
There is little that can be done toward 
making a wallbcarmg structure safe from 
bombing, and wood floors add to fire 
hazard. In new buildings designed spe- 
cifically to resist bombing effects, the 
vulnerability of wall-bearing structures 
practically precludes them in all but ex- 
ceptional cases and it narrows the choice 
to one where the frame is constructed 
of steel or reinforced concrete. If con- 
nections of the girders and columns are 
made strong and if the principles of con- 
tinuity is followed it is possible to design 
a building in which extensive collapse is 
unlikely under a direct hit of a heavy 
bomb. Structures with light roof cover- 
ing should be designed so that destruc- 
tion of one main member will not 
overload the adjacent members so fhat 
spreading collapse results. Collapse can 
be reduced if connections of the roof 
member to the column are designed 
strong enough to permit distortion of 
the column or lateral displacement of 
its base without failure of the connec- 
tion. Wall panels of one or two story 
steel or concrete buildings should not be 


the factory manager. 


bonded to columns or other structural 
Clements since serious damage may re- 
sult. Ideal wall construction consists of 
panel walls giving the code standard of 
lateral protection built independent of 
steel framework, so that in the event of 
a near miss they are blown in without 
involving the steelwork. This can be 
achieved by casing the steelwork in con- 
crete not bonded to the wall panels. Mus- 
lin glued over glass is effective against 
scattering of glass fragments, and should 
be extended over frames surrounding 
the glass. Chicken wire nets installed 
overhead in the interior as near as pos- 
sible to glazing or roof will catch frag- 
ments. In new factories skylights should 
be dispensed with in favor of artificial 
lighting or lighting from side windows. 

Stocks of inflammable material should 
be reduced as far as possible, and storage 
of inflammable material should receive 


Recommended Reading 
Protective Construction, Structural Sc- 
ries, Bulletin 1. 

Blackouts. 

Setting up an ARP Plan and School for 
Industry and Business. 

Protection of Industrial Plants and Pub- 
lic Buildings. 

All the above are published by the 
Office of Civilian Defense. 


consideration because of fire risk. This 
may involve construction of dikes 

ground, or removal of tanks to a less 
dangerous location. It is important to 
reduce fire risk by having portable fire- 
fighting equipment in addition to per- 
manent installations, and reserve sup- 
plies of water in static tanks or reser- 
voirs. The problem of carrying on if 
water, electricity and gas from public or 
private sources should be interrupted 
should be studied. Auxiliary power 
plants should be in working condition 
and duplication of power, communica- 
tion lines and other utilities is desirable. 
Wooden boxes filled with sand, or sand- 
bags, afford protection of machinery 
against fragments, but duplicates of vital 
machinery, tools, dies and fittings should 


be stored as insurance against interrup- 
tion. They should be dispersed, and 
should be away from the main buildings. 

Regarding shelters, it is not econom- 
ical to provide complete protection 
against direct hits of heavy bombs ex- 
cept where large groups arc accommo- 
dated. In shelters for more than 50 per- 
sons, or in dangerous areas, protection 
should be greater in proportion to the 
number of persons and relative danger. 
Entrances should be numerous and siza- 
ble and no matter how small the shelter, 
it should have at least two means of 
egress since one may be barred by debris. 
Gas should be circumvented by gas-tight 
steel doors in new shelters; by weather- 
stripping doors and plugging cracks and 
keyholes in improvised shelters; and 
heavy blankets should be hung across 
door" openings. Some positive means of 
ventilation is desirable to expel carbon 
dioxide and moisture. Persons in a her- 
metically scaled room require a mini- 
mum of 55 cu. ft. of air per person for 
one hour's occupancy. Filtration units 
are required to provide gas-free air and 
should deliver not less than 180 cu. ft. of 
air per person per hour; if electrically 
driven they should have provision for 
manual operation. Intakes should be at 
least ten feet above ground and more 
than one provided in case of damage or 
destruction. In- any but an emergency 
shelter toilet accommodations should be 
provided. Electricity should be pro- 
vided from the regular mains, and auxili- 
ary power from engine driven sets or 

used it should' be separated from the 
main room and the exhaust piped out- 
doors. A second source of water supply 
is desirable which may be a storage tank 
under the shelter. Equipment in a shel- 
ter should include food in airtight 
containers, crowbars, picks and shovels, 
first-aid kits (a sick-bay in larger ones), 
telephones and receiving sets. Decon- 
tamination rooms should have clean 
clothing and storage bins. 

Shelters within steel or concrete 
buildings should have ceilings strength- 
ened and lateral protection. Strengthen- 
ing should carry a load from 200-400 
lbs. per sq. ft. in masonry buildings, 
somewhat less in framed buildings. 
Basements are well suited but there is 
danger from weight of ddbris, heavy gas 
collecting, bursting water and sewer 
mains, and fire. In some steel or con- 
crete framed buildings intermediate 
floors make good refuge, with less dan- 
ger of being trapped. Also, close watch 
(.Turn to page 230) 



THE ONLY 


RIDES IN THE SEAT UP FRONT 


These sturdy, advanced trainers have proved 
that they can take a terrific heating in the hands of 
learning flyers, day in and day out. Stable, depend- 
able controls are doubly important in these hard- 
working planes — they must function perfectly, 
remain rigid, sensitive and friction-free. That’s 
why many aircraft builders specify Fafnir Ball 
Bearings for all controls! Fafnirs provide the extra 
margin of safety and dependability that keeps 


these planes on the job month in and month out 
Fafnir Aircraft Ball Bearings are as perfect as 
modern science and modem manufacturing methods 
can make them. Developed in ten years of close co- 
operation with the aircraft industry, these bearings 
have been “flight-tested” for greater efficiency, un- 
der conditions far more severe than they will ever 
see in service. The Fafnir Bearing Company, Air- 
craft Division, New Britain, Connecticut. 
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Wood-Plastic Plane 

( Continued from page 83) 


the conditions must be watched care- 

Some parts which are being manufac- 
tured in wood-plastic construction arc 
as follows: Tabs — for trainers, pursuits, 
bombers : control surfaces — trainers, 
pursuits; navigator's tables; floors— 

ing gear doors; side panels, baggage 
doors, etc., and fairing panels of various 

Several projects are under develop- 
ment. also, which cannot be publicly re- 

Plxweve laminated spars are showing 
great promise in the small airplane field. 
A special process of building up the 
bearing strength at fitting points with 
practically no increase in weight makes 
these spars especially desirable. In many 
cases these spars can be produced in 
finished form for less than the usual 
cost of rough lumber for solid spars. 

The Plxweve floorboard for transport 
planes has been an especially interest- 
ing project. Among the specifications 
were the following: The floor should 
withstand a stiff-legged jump from a 
sitting position on a 40-inch high berth 
(try it sometime) ; withstand a 400 
pound load on an area equivalent to a 
woman's heel: withstand a load of 1000 
pounds on a four-inch square in the 
center of the test panel : and withstand 
a reasonable period of continuous walk- 
ing. Of course the floor weight was to 
be an absolute minimum. How well the 
final floor met these specifications is at- 
tested by the fact that, after the pre- 
passed. the panel was placed in the aisle 
of the engineering department of a larg.- 
aircraft company and the number of 
people walking over it was counted by 
an electric eye. After 65.000 walks the 
floor seemed to be in the same con- 
dition as when put down, and revisions 
in the engineering building required re- 
moval of the test equipment. This floor 
saved nearly 0.3 pounds per square foot 
in an airplane requiring several hundred 
square feet of flooring! 

Another interesting development by 
Plxweve has been a series of trim tabs 
in which plastic inserts have been 
cemented to the wooden structures for 
fitting attachments. By the Plxweve 
process these become an integral part 
of the structure, and the high bearing 
strengths of the plastics used overcome 
one of the biggest difficulties in wood 
construction — the attachment of metal 

It is estimated that ten million pounds 


of aluminum could be saved by substi- 
tuting wood-plastic parts on present 

would pre-suppuse the availability of 
sufficient engineering talent and proper 
factory space anil equipment. For the 
present, only the simpler items, prefer- 
ably those using large quantities of 
aluminum can be converted. 

In conclusion, it appears that Wood- 
plastic construction can do a great deal 
to stave off the impending shortage of 
light metals. In some cases it may cost 
more to build wood-plastic parts than 
metal parts, but the difference is small 
in proportion to what is gained. Wood- 
plastic construction is showing many 
advantages for certain applications and 
finding a permanent place for itself on 
its merits. 

The development- / of wood-plastic 
parts should he encouraged by the air- 
plane-manufacturers as a partial solution 
to their manufacturing problems. It 
should bo encouraged by the government 
as an important defense measure and an 
important contribution to the advance- 
ment of airplane design. 


Fleetwings 


ity. Answer to that was a small dolly 
(Fig. 7) on which is mounted a clip 
into which the end of the spoiler fits. 
The dolly is suspended on a spring, 
which allows adequate flexibility, and 
the entire unit is set on a table. Thus 
one man is released for production else- 
where in the factory, and the spoiler 


welding is now much more uniform. 

There's a multitude more of such 
ideas in use at the busy Fleetwings' 
plant. A rivet cutter, for example, that 


before; clips and clip nuts that are 
used where the conventional tvpe of 
skin fasteners are not satisfactory, and 
a surface plate that enables a riveter 
to place a considerable number of rivets 

time instead of putting each rivet in 
separately. We could go on and on. 

The Fleetwings’ "special assignments" 
men are positively avid in their search 
for opportunities for improvement. And 
their resourcefulness and ingenuity are 
exceeded only by their enthusiasm for 
the work. 

To one walking through the Fleet- 
wings' plant it is quickly apparent what 
such contributions mean. Production is 
moving faster than ever before, thus 
enabling Fleetwings to continue to keep 
ahead of delivery schedules, quality of 
workmanship and manufacture are more 
superior and are daily made better, and 
plant morale is at a new high. Signifi- 
cantly, the latter result has had a salu- 
tary effect on the spirit of the entire 
organization. 

A host of parts are being made by 
Fleetwings for many of the principal 
bombing and fighting planes supplied to 
our Army Air Forces — Douglas A-20B. 
Republic P-43 and P-47, Brewster Buf- 
faloes. Vought-Sikorskv OS2U3 and 
F4U1, Vcga-B-17E, and Martin B-26. 
In addition, production is stgrljpg on 
the company's own basic training plane. 
BT-12. the first stainless-steel military 
airplane ever built, and for which the 
Army recently placed a substantial 


Mitchel Field 

(Continued from page 133) 


eluding a movie theater, luxurious clubs 
for officers, non-coms and enlisted men, 
three swimming pools, a gymnasium, a 
150-bed hospital and homes for the 
families of married personnel. The hos- 
pital, which has even been called upon 
for the delivery of babies, reports sick- 
ness rate at 2.4 percent as compared to 
New York City's 4.7 percent; accident 
rate at one-half of one percent. 

For ease in handlimr. a pursuit wing 
is broken into commands as follows : 

The group is commanded by a Briga- 
dier General, each group is divided into 
two wings, commanded by colonels; 
each wing into three squadrons, com- 
manded by a major; each squadron into 
four flights, commanded by captains. 

Each flying officer (second lieuten- 


ant) has under his direct supervision a 
group of five men assigned to his plane, 
including a mechanic, an armorer, a 
metal worker, a radio expert and a ser- 
geant supervising the work of all. 

After each flight, the pilot fills out a 
required form, noting any irregularities 

provement of his 1200 horsepower, 
stub-winged ship. Ground crews work 
from this report. 

In war-time, of course. Mitchel's four 
3000-foot concrete runways and elabor- 
ate and easily-seen layout are abondoned 
by the planes, which are scattered to 
dozens ot smaller, unmarked airfields 
within striking distance of primary 
military objectives which might be 
sought by an enemy. 


AVIATION, January. 



ACR0T0RQUE ALL WEATHER 
WINDSHIELD WIPERS 

NOW FLYING WITH THE 

Naval Patrol 

rmi 


1 





V 'iF f 


X-Ray Inspection 

( Continued from page 84) 


rial to be inspected to escape sound and 
accurate diagnosis is ever-existing. This 
may militate against the advantages 
gained by x-ray procedure unless such 
variances are overcome, by eliminating 
"guess work", through choice of profi- 
cient personnel capable of exercising 
sound discretion in expressing conciu- 

Among various materials that are 
inspected by x-ray are welds, fabricated 
metal objects, wheels, hydraulic cylin- 
ders, pulleys, pressure vessels, bars, 
forgings, rolled metals, and castings of 
all sixes and character. The examina- 
tion of such materials are in general 
confined to the determination of gross 
defect and to the presence of inhomo- 
geneous structure, disclosing the magni- 
tude, depth, and the angular disposition 
of such anomalies. Flaws such as gas 
pockets, internal shrinkage cracks, 
porosity, and inclusions as well as mi- 
crostructural irregularities such as 
metal segregations, and intercrystalline 
precipitation of solid solutions, all con- 
tribute to the failure of the material. 
Yet, the material may appear perfectly 
sound from external manifestations. 

X-rays, however, are not a panacea 
to the distress of the manufacturer 
seeking symptoms and cause for the 
“maladie” of his metallic material 
through mere radiographic investiga- 
tion. Gross deflect is one of the deter- 
mining factors in the failure of many 
metal structures and which may readily 
be detected by a radiographic examina- 
tion. But, many metal objects which 
have been resolved radiographically as 
perfectly sound have failed in service. 
Concern may be directed to the cause 
as residing in one or more of the physi- 
cal states such as internal strain, inter- 
crystalline incohesion, lattice plane dis- 
tortion, interdentritic corrosions, or 
amorphous precipitations, and many 
others, any of which can not be directly 
determined by mere radiographic indi- 
cations. Recourse may then be had to 
qualitative analysis of such defects by 
photomicrographic procedure, or to the 
quantitative estimation by x-ray diffrac- 
tion patterns. These may further be 
supplemented by microradiographic 
evidence of a section of the metal tinder 
consideration, and where necessary, 
confirmation may be made by chemical 
testing before an official report is con- 

To elucidate the discussion. Fig. 1 
represents a photomicrograph of Cop- 
per-Zinc alloy showing large grain size 
and intergranular incohesion as defined 
by widely separated grain boundaries. 


Such a condition is characteristic of 
typical intercrystalline corrosion. The 
specimen is a sectional view of a por- 
tion of a hydraulic tubing which has 
failed in service. No conclusive evi- 
dence could be derived by a radio- 
graphic exploration, bearing definite 
weight on the importance of micro- 
graphic findings supplementary to 
radiographic information. 

One of the recent cases brought to the 
attention of the research department of 
the Laboratories is a Magnesium alloy 
sand casting. Fig. 2, consisting of 6% 
Aluminum, 3% Zinc, 0.2% Manganese, 
and Magnesium for the balance. In the 
past, many of the same castings had been 
inspected, but the point of importance 
relevant to this particular casting was 
that a narrow streak of material more 
dense than the matrix was formed in 
the radial rib of the casting. In the re- 
production of the radiograph shown in 
Fig. 2 this is represented by a streak of 
white area extending radially from the 
rim along the rib and pointed out by the 
arrow marked by A. From equilibrium 
data this might be expected to be Mag- 
nesium-Zinc polymorphic precipitation 
of the MgZti compound. But. photomic- 
rographic findings. Fig. 3. supplemented 
by a quantitative chemical analysis of 
this area compared with some other sec- 
tion chosen at random as standard, 
established a conclusive evidence that 
the specimen under consideration con- 
sisted of Aluminum rich Magnesium in 
homogeneous solid solution. 

It has been found by investigation 
that the solubility of Aluminum in Mag- 
nesium ranges from 5 to 7% by weight 
at room temperature, which amount is 
almost normal to the present alloy under 
discussion. However, at eutectic tem- 
perature the Aluminum content of Mag- 
nesium is placed at 13% as maximum. 
The percentage of Aluminum in the test 
specimen was found to be 9.81, which 
figures 3.81% above that normal to the 
Magnesium alloy, traces of Zinc or 
Manganese in the test area entirely 
having been eliminated by a qualitative 
analysis. The phenomenon is again 
confirmatory to observed data that the 
amount of Aluminum that can be re- 
tained by Magnesium is an inverse 
function of Manganese content in the 

Experience has further shown that 
during the changing of a thick molten 
section of a metal to the solid state, the 
granular structure of the eutectic has a 
tendency to grow large. Such a condi- 
tion may also give rise to insoluble seg- 
regation of generally extraneous matter 
in the portion of the casting solidifying 
most slowly. While this latter condition 
is maintained, and prior to the comple- 
tion of the solidification of the casting, 
adequate temperature conditions exist- 
ent in the matrix may favor the forma- 


tion of electrolytic aggregates of the 
eutectic components thereby increasing 
the concentration of the solute in the 
solvent, the metal of greatest cohesive 
atomic affinity. 

Referring again to Fig. 3, which is 
the cross-sectional view of the peri- 
pheral portion of the Aluminum rich 
Magnesium streak shown in Fig. 2, it 
depicts a typical Aluminum-Magnesium 
alloy in solid solution. The intercrys- 
talline boundaries are distinctly deline- 
ated with masses of insoluble eutectic 
precipitated along the boundary regions. 
As was mentioned previously, while the 
metal is cooling from a high tempera- 
ture to a solidification temperature, the 
susceptibility of the solids in solution at 
fusion point toward precipitating and 
then being drawn to the boundaries is 
ever-existing. The insoluble eutectic, 
then dritts to the intergranular boun- 
dary in the interim of solidification 
period. This ternary phase, consisting 
of Aluminum-Magnesium-Zinc compon- 
ents, occurs as irregularly-shaped seg- 
mented massive structures. The dark 
spheroidal masses are Manganese con- 
stituents which are shown in relief 
when not affected by glycol etch. 

The increase of Aluminum content 
above 6% in Magnesium alloy subjected 
to suitable heat treatment considerably 
increases the mechanical properties and 
casting characteristics of the alloy but 
with sacrifice of ductility. When the 
Aluminum content in solid solution ex- 
ceeds 8% through a process of quench- 
ing from high temperatures, not only 
is there a chemically measurable in- 
crease in density but this may be also 
observed by radiographic inspection. 

As the quantity of Aluminum in Mag- 
nesium is increased the shrinkage, char- 
acterized by radially directed dark 
attenuated lines pointed by the arrow B 
on the rim of the quadrant shown in 
Fig. 2, at first increases but slowly de- 
creases when the Aluminum content ex- 
ceeds 8%. Summed up. therefore, the 
point of interest of the test specimen 
resides in the fact that while similar but 
less pronounced effects disclosed on 
previous radiographs have been declared 
as metal segregations and therefore sus- 
ceptible to possible rejection in inspec- 
tion fully confirms the fallacy of the 
concept, diverting the opinion toward 
acceptance of castings bearing similar 
phenomenon recurring in subsequent 
production. The excess Aluminum, 
therefore, was considered as harmless. 

Of the several recent methods devel- 
oped by the Laboratories is the inter- 
esting case of eliminating radiographic 
fog due to secondary x-radiations so 
prevalent by use of routine procedure 
especially when radiographing metals of 
high atomic weights. Highest radio- 
graphic detail delineation particularly of 
"hard to radiograph” steel castings of 
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Florida’s sunshine is doing its part for na- 
tional defense. Winter vacations will pay 
defense dividends in better health and work 
for thousands of Americans. 

But there’s another kind of news from Flor- 
ida, too, this year— news of production, in- 
creasing as fast as more machinery can 


be installed and qualified men found to op- 
erate it, at Intercontinent Aircraft’s new 
Miami plant. 

Intercontinent, milepost in South Florida’s 
progress to its future as the air center of 
the hemisphere, is doing a good job for 
democracy today. 
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Lockheed Dies 

(Continued from pane 71) 


blanking 1100 pieces on a Kirksite die 
we found less burr than at the start of 
the run. This results from the tendency 
of the Kirksite to flow slightly under 
impact of the shearing operation. Such 
flow as occurs is toward the shearing 
edge of the die. rather than away from 
it. with the result that the dies sharpen 
themselves in use. Of course this proc- 
ess has its limits and the blanking die 
will eventually become sufficiently de- 
formed so that it must he discarded. But 
this does not occur until considerably 
more than a thousand operations in most 
cases, and this is sufficient production 
for the majority of aircraft parts. 

We have already adapted the Kirksite 
punch press dies to a wide range of 
punch press forming and blanking opera- 
tions, though they have not been suc- 
cessful in all cases tried. Not only- 
have we formed and blanked dural 
24 SO and 24 ST up to .125 gauge, 
but we have successfully formed stain- 




Production of Kirksite dies is very- 
simple and follow? a procedure well 
established through the production of 
such dies for drop hammer work. Kirk- 
site itself is a patented alloy of zinc 
with aluminum, copper and magnesium. 

tensile strength and several times the 
impact strength of zinc, plus a much 
greater Brinell hardness. Preparation 
of Kirksite dies is by approximately the 
same methods as those used for zinc. 
The pattern is made of wood or plaster 
and a sand mold is made from this 
pattern. The metal is poured into this 
sand mold and very little machining is 
required following this casting process. 
In drop hammer work the female die 
is Kirksite but the punch is lead. 

On blanking dies machining 'is usually 
reduced to a light cut across the face 
of the die to produce sharp edges 


Usually the die can be restored, follow- 
ing a production run, by taking another 
light cut across the face of both dies. 



Showing blanked and pierced part {right 
hand) with scrap alter blanking and pierc- 
ing operation. Rubber stripper plates are 
usod lor stripping scrap and parts. 


Beryllium Alloys in Aviation 

(Continued from page 93) 


18 percent lighter than materials now- 
used. Assuming that approximately 80 
percent of the modern airplane frame 
is designed by stiffness, “Beral” having 
double the modulus, it is possible to cut 
the gage of the material as the cube 
root of the difference in moduli. The 
gage of "Beralite 35" would be the cube 
root of 2, Dural gage would be 126 per- 
cent of "Beral" gage. The net weight 
saving would be 18 percent by reduced 
specific gravity keeping the same gage. 
Dividing 82 percent by 126, the “Beral" 
parts would weigh approximately 65 
percent of the Dural parts, or a net 
weight saving of 35 percent where stiff- 
ness is the designing factor. 

In a twin-engined military plane the 
net increase in the useful load would be 
as shown by- Fig. VI, 


With regard to the economic factors, 
the cost of elemental beryllium in 50 
Ib./day production will be $10.00 per 
lb. If all the excess high grade beryl 
ore above that required for beryllium 
as an alloying element with copper and 
nickel were made into elemental beryl- 
lium. a ton a day of Beralite could be 
made available at $3.50 per lb. This 
would mean that the average twin-en- 
gined aircraft would cost $150,000 but 
would carry 8,000 lb. more at a cost 
of $18 per lb. of useful load against 
$20 per lb. of useful load for Dural 
aircraft at $125,000 with useful load 

of 6,000 lb. 


In conclusion, the art of alloying 
beryllium resolves itself into two parts. 
In the first, up to 2 percent Be is used 
to impart hardness through heat treat- 
ment to copper and nickel. In the sec- 
ond, and most important to the aircraft 
industry, 25 to 50 percent Be is used to 
stiffen aluminum. This alloy will have 
applications in the production of engine 
parts, such as pistons, connecting rods, 
and valve actuating mechanisms, and, 
in air frames, for control surfaces and 
other structures where modulus is the 
designing factor. 

As the present emergency, brought 
on by the declaration of war upon us by 
the Axis powers, may well last many 
years, it is possible that under the stress 
of necessity Beralite will become a com- 
mercially practical metal. In this con- 
nection, the importance of getting beryl- 
lium alloy parts into production cannot 
be over-emphasized. It may be recalled 
that Germany has made use of beryl- 
lium alloy parts in her warplanes, being 
forced, perhaps, to experiment more ex- 
tensively in little-used metals and ma- 
terials. We, too, in this country will 
undoubtedly have to do likewise, al- 
though to a lesser extent. 

Among the leading manufacturers of 
beryllium-copper products in the United 
States are: Beryllium Corporation, 
Reading, Pa., and The Brush Beryllium 
Co., Cleveland, Ohio. Other firms, such 
as Anaconda Copper, produce pre- 
fabricated material. 
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• Gas and oil lines— the circulatory 
system of a plane— are small but important 
factors in air supremacy for the Nation. 

As a manufacturer of precision parts Dole 
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the major airplane companies served, have 
confirmed the ability and accuracy shown in 
Dole Products. 
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AMERICA AT WAR 

(Continued from page 53) 


truce among the belligerents. In Asia the Japanese display 
no such chivalry. They have long forced PAA's China Na- 
tional Airways to fly in dark or storm. Remember what 
they did to the DC-3 on the ground, which flew away later 
with a DC-2 wing on one side! 

Other evidence that Europe is fairly safe for transports is 
seen in the expressed willingness of American Export Air- 
lines. which has filed for a route to Ireland, to fly into the 
combat zone. 

Incidentally, rumors persisted that the Navy would take 
the three Sikorsky S-44s nearing completion for American 
Export. One report had the Administration turning the 
S-44s over to Pan American Airways but such information 
is practically useless. 

Regardless of oversea airline operations, the mail and im- 
portant goods and official passengers will go through. Bomb- 
ers would carry them. Airworthiness of planes, and skill 
of pilots, in oversea operation is now well established. To 
stretch imagination. Navy could absorb Pan American and 
Export, with all their ships and skills. 

To meet the added burden of fighting the Axis ourselves, 
as well as equipping others to fight, OPM immediately be- 
gan to expand production, including airplanes. OPM Di- 
rector William Knudsen said the heavy bomber output 
objective is raised from 500 a month to 1000 a month by 
late next year. All plants were asked to go on a 7-day week. 
No time was set because the throttle is wide open anyway. 
A White House call for an appropriation of half a billion 
dollars was in preparation, as this was written, for the Navy 
air arm. You can reasonably look for a special program of 
Navy patrol bombers. There is no use of rushing carrier- 
based planes because the carrier capacity is the limiting 
factor there. 

On October 1. 1941, the Navy air arm had a total of 
4535 planes of all kinds. This is probably about equal to, 
or greater than, the entire Japanese army and navy air 
power. Deliveries to the U. S. Navy in the first four months 
of 1941 were 297, 183, 243, 273. ' These figures arc about 
equal to the total monthly aircraft production of Japan. Of 
the total 996 Navy planes for those first four months, 600 
were combat planes, and the rest were trainers. Navy’s 
objective is 1 5,000 planes but this no longer means anything. 

Navv is receiving only one aircraft carrier in 1941 — the 
Hornet, just commissioned, which brings the U. S. total to 
eight. Eleven more arc in the Navy program for completion 
in 1945, although this may be speeded up. If the French 
liner Normandie is converted, its 83,000 tons would equal 
three ordinary carriers. Some merchant ships are being 
built for conversion and many of them will carry autogiros, 
for their own lookout jobs. Probably some large liners of 
Allied countries will be taken over and converted to carriers. 

For three or four years now, domestic airline people have 
speculated so much on what would happen when war came, 
that there was nothing new for them to chew on. Manage- 
ments warned their personnel that government take-over 
of the airline system would be rumored, advised them to 
take aspirin and do their jobs. So far as anyone could see 
in the first weeks of hostilities, the airlines arc a highly 
necessary gear in the war machine. And they are and have 
been teaming it so well lately that no one could think of 
any good reason for being taken over by Washington. 

The Army did borrow ten transport planes from the air- 
lines, to perform an "administrative mission” but said it 
would return the planes in a few days. The mission was 


not explained, but “administrative" means it was not tacti- 
cal. As wc have said before, the airlines will be subject to 
requisition of their equipment throughout the war. How 
much of this will be done no one can guess. 

Being grounded was no surprise for the private flyers. 
Only they arc not really grounded. Any pilot who can 
prove his citizenship and loyalty can get recertified and get 
back into the air. 

Civil air patrol got itself organized just in time, with con- 
siderable hard work on the part of the Office of Civilian 
Defense, the Air Forces, National Aeronautic Association, 
and others. War Department has assigned Maj. Gen. John 
F. Curry to the Office of Civilian Defense. Director 
Fiorcllo LaGuardia has appointed him National Com- 
mander of the Civil Air Patrol. Reed Landis, World War 
ace, is Aviation Aide to LaGuardia. Each state will be or- 
ganized as a Wing of CAP with a Wing Commander and 
Executive Officer. Each state will be subdivided into 
groups, determined by the number of available planes and 
pilots in the state. 

What to do. If you are a pilot and want to be assigned 
to CAP, get an application blank from a CAA office, a 
state aviation officer, or an airplane dealer, now or soon. 
File a fingerprint card with it, and send a li in. by li in. 
photo. Then, don’t telephone Washington, and don’t 
write to the government. And don’t come to Washington; 
there arc no rooms to be had. If you can't stand waiting, 
write to the National Aeronautic Association, Willard Hotel, 
Washington, D. C. 

CAP will enlist for the duration approximately 90,000 
licensed pilots, 90,000 student pilots who will be licensed 
by Spring, and about 100,000 ground personnel. It will 
include something like 23,000 civil airplanes, and 2000 air- 
ports on which there are no military or scheduled air opera- 

At this writing there had been some discussion about 
Army taking over the CAA Civil Pilot Training Program, 
but no definite word had been received. 

The question whether Russia would permit the use of its 
air bases for bombing Japan was not settled as this went to 
press. Russia had declared common cause with the United 
States, but had not declared war, disliking to open up an 
additional front just yet. Litvinov, newly-arrived ambassa- 
dor from the Soviet, would not say that use of bases would 
be denied. The United States probably wants bases on the 
Peninsula of Kamchatka, too. 

It seemed more probable each day that unoccupied 
China’s army, rising with new strength,’ would fight its way 
to occupation of some of the Chinese seaports, which then 
could be used by America as bombing and naval bases. 

Protection of plants, especially aircraft, moved over from 
something for cranks to talk about to a reality. Troops 
were thrown around most plants, and anti-aircraft guns were 
set up. Factories on the West Coast struggled with black- 
out problems. 

The President asked for an $18,000,000 Naval air base 
at Floyd Bennett Field, Brooklyn, New York. 

The Civil Aeronautics Board announced a drastic curtail- 
ment of hearings on pending applications for route certifi- 

Civil Aeronautics Administrator said that seven centers 
for training airport and airway traffic control operators are 
being established, as CAA prepares to take over additional 
airport control towers. 
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craft. Its compact 2-cylinder air-cooled 
engine, turning up 4,000 r.p.m., is cap- 
able of delivering 15 hp. at sea level. 
Its generator can supply 5 kilowatts 
continuously, and as high as 74 kilo- 
watts for 5-minute periods. 

The Lawrance unit is remarkably 
quiet in operation. It is mounted in a 
sound-proofed case and has its own 
fire-extinguishing system. The com- 
pactness of the unit can best be gaged 
by the fact that it is installed under a 
seat aft of the radio operator’s station 
on the flight deck. 

A stand-by power supply is provided 
by two 3-kiiowatt generators mounted 
on the inboard engines. In addition, 
the system is supported by two 24-volt 
storage batteries, with a regulation of 
better than two percent. Any one of 
these supply sources can be utilized 
to operate the electrical and communi- 
cations equipment of the ship. 

Noteworthy are some of the overall 
statistics. There are over four miles 
of wiring in the electrical and commu- 
nications systems of each ship. There 
are no less than 80 lighting fixtures and 
outlet plugs, and 30 electric motors. 

All circuits are protected by thermal 
circuit breakers instead of fuses. 

Electric motors have replaced many 
mechanical and hydraulic controls. The 
flaps are operated electrically. A f-hp. 
motor drives the blower for the venti- 
lating system. Two separate electric 
fuel pumps are provided for priming the 
engines. The radio loops for the auto- 
matic direction-finder also are elec- 
trically operated. 

The galley equipment is all elec- 
trically operated, with the exception of 
the refrigerator, which utilizes dry ice. 
There are two hot-plates, an electric 
oven and receptacles for toasters and 


There arc 29 separate radio units in 
the communications system. These in- 
clude two 100-watt transmitters, each 
capable of operating on eight separate 
channels, a total of 16. Either set can 
be used for both radio-telegraph and 
radio-telephone operation. Also, both 
sets can be operated simultaneously and 
independently of one another, working 
from 300 kc. to 20,000 kc. 

There are three receiving units, two 
of them normal communications re- 
ceivers covering from 150 kc. to 20,000 
kc. These sets also can be used either 
for radio-telephone or -telegraph opera- 
tion. A third set is coupled with the 
automatic direction finder. 

The VS-44 is equipped with two di- 

other of the aural-null type. Either or 
both can be used by the pilot, radioman 
or navigator. As a matter of fact. 


dual controls and indicators are pro- 
vided for all the receivers and direction 
finders. The antenna system comprises 
two transmitting and two receiving an- 
tennas, fixed fore and aft. 

An interphone system connects with 
eight crew stations. Over this system 
the pilot can call any one or all of his 
crew. The interphone connects with 
the pilot, copilot, radio operator, flight 
engineer, navigator, anchor compart- 
ment, galley, entrance compartment and 
tail. Each compartment has a number 
of conveniently placed call-buttons used 
for signalling the steward. His signal 
board in the galley indicates the posi- 
tion of the call and holds until an- 

The communications svstem was de- 
veloped by American Export Airlines 
after several years’ practical study with 
the experiementa! operation of the PBY. 

Considerable ingenuity entered into 
tile design and installation of the ship's 
elaborate heating and ventilating sys- 
tem. Heat is supplied by two twin- 
stoves mounted around the exhaust 
stacks in the cowling above the Iwo 
inboard engines. Each heater is cap- 
able of delivering 90,000 BTU per hour, 
which is equivalent to the heating losses 
expected in normal flight. The total 
heat available can maintain a cabin 
temperature of 70 degrees with —20 
degrees temperature outside and both 
engines running at normal speed. 

The temperature is maintained by a 
thermostat in the forward passenger 
compartment which automatically regu- 
lates a damper proportioning the amount 
of cool air entering a mixing chamber. 
To avoid too sudden changes in temper- 
ature, the damper is actuated by a 
small electric motor geared down 100,- 
000 to 1. 

Ducts of the system are fabricated 
of thin sheets of balsa wood treated 
with fire-proofing solution and rein- 
forced with an outer covering of fibre- 
glass. In addition to the warm air out- 
lets placed under the windows and seats 
of the compartments, numerous fresh 
air nozzles are provided which can be 
adjusted by the passengers. 

Double protection from carbon mon- 
oxide gas leakage from the exhaust into 
the heating system is provided. Pres- 
sure in the heater envelope is main- 
tained at a higher level than in the ex- 
haust tube, so that any leakage would 
be from the heater into the exhaust 
rather than the reverse. As an added 
safeguard, a CO detector is installed. 
This is a chemical unit which heats up 
immediately when any trace of mon- 
oxide is present. A thermostat auto- 
matically shuts off the hot air damper 
and operates visible and audible alarms 
on the flight deck. 
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^ the deadly cobra, so will it warn the enemies of 
America to fear the even more menacing Airacobra. 
With engine moved to the rear and cannon and 
machine guns mounted in the nose, the Airacobra is 
recognized as one of the world's most deadly single- 
engine pursuit ships. 


We of Aluminum Industries are proud that we con- 
tribute to the structural strength and efficiency of the 
mighty Airacobra by casting of Permite aluminum 
alloy, the filler-body for the turnover bulkhead, as 
well as other essential parts. 


Whatever your needs may be for aluminum or 
magnesium alloy castings of the permanent mold or 
sand types — our expanded facilities are at your 
service as promptly and completely as our part in the 
National Defense Program permits. 



ALUMINUM INDUSTRIES, Inc., Cincinnati, Ohio 

DETROIT, 902 New Center Bldg. — LOS ANGELES, 324 N. Sen Pedro St. — CHICAGO, 616 So. Michigan Avo. 


PERMITE 


CASTINGS 
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THAT PROTECT THE FLOW OF FUEL 

Large numbers of Delco explosion-resistant fuel pump 
motors, conforming to latest military aircraft requirements, 
are being built to equip the bombers and fighters of America’s 
expanding air production. Lightweight and compact, these 
high-speed motors provide exceptional dependability in 
starting, transfer and booster duty. 

To its assignment as a supplier to the aircraft industry, 
Delco Products brings a wealth of experience in machining 
metals to close limits and in designing units to meet 
particular applications. The Delco Products Engineering 
Department is qualified to cooperate with manufacturers 
in the development of electric motors for aircraft use. 



DELCO MOTORS 

Division of General Motors Corporation 


Chicago & Southern 

(Continued from page 113 ) 



lions will be required. 

Spares at intermediate and end sta- 

with tire, axle and brake assembly; 1 
tail wheel and tire assembly and jacking 
equipment lor lifting airplanes for 
changing oi tire and wheel assemblies 


quickly servicing an airplane in case 
of a flat tire. 

Miscellaneous other service equip- 




ping stations for out of routine service 
and emergency. These spares are dic- 
tated by careful analysis of possible 
troubles and by service experience. 

In keeping with the company's policy 
for enlargement is the expansion of the 

ating from Memphis, the airline flies its 
Douglas Dixieliners 431 miles north to 
Chicago, 367 miles south to New Or- 
leans, and 384 miles southwest to Hous- 
ton. The company has on file applica- 
tions for Certificates of Public Con- 
venience and Necessity for new routes 
between Memphis and Detroit by way 
of Paducah, Evansville, Anderson- 
Muncie, Fort Wayne, and Toledo. It 
also has filed application for a route 
between St. Louis and Detroit by way 
of Terre Haute, Fort Wayne' and 
Toledo or by way of Terre Haute, In- 
dianapolis, Anderson-Muncie, Fort 
Wayne, and Toledo. 

To expand its southern service, the 
company has filed applications for alter- 
nate new routes between New Orleans. 
Shreveport, and Fort Worth. One 


Orleans and Shreveport by way of 
Baton Rouge and Alexandria. Another 
route will serve New Orleans and Fort 
Worth by way of Baton Rouge, Alex- 
andria, Shreveport and Dallas. The 
third alternate is between New Orleans 
and Fort Worth by way of Dallas. 

Another application of the company 
seeks to establish a new route between 
Memphis and Pittsburgh for service to 
Paducah, Evansville, and Cincinnati. 

Chicago and Southern has up-to-date 
equipment, a new and modern office 
building and operations base, increased 
route mileage, expanding passenger 
business, and a reasonable expectation 
of higher mail revenue. Its outlook 
for the future is definitely encouraging. 



With Kapok Unisorb’ tloise Reduction felt 


BRITISH bomber crews have it. 


Commercial passengers demand it. 

Aeroplane manufacturers problems on this vital point are solved 
with Kapok Unisorb Noise Reduction Felt. 

Kapok Unisorb meets British and U. S. Standards. 

Rn. a. S. Pel. Of. 

SEND YOUR ORDERS AND INQUIRIES TO AVIATION DIVISION 

THE FELTERS COMPANY, INCORPORATED 


. BOSTON, MASSACHUSETTS 

SALES REPRESENTATIVES: Dallai. La Angela. Nil. htille. Si. Unit. Si. Pent 
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Washington Airport 

( Continued from page 143 ) 


mounted on top of the control tower 
roof. These are supplied from the 
boundary circuit through series to multi- 
ple transformers. Each landing field 
floodlight has a twin obstruction-light 
mounted on top of the drum. These are 
also supplied by the boundary circuit 
through series to multiple transformers 
in such a manner that one of the twin 
obstruction lights on each floodlight 
drum is fed from alternate boundary 
circuits. All of the lighting described 
thus far is standard and has been uti- 
lized according to regulations which 
have been effective for a number of 

It will not be necessary for the control 
tower operator to radio landing direc- 
tion instructions to the approaching 
plane. After "landing clearance” has 
been given, a green arrow at the end 
of the runway to be used will be lighted. 
This will also be visible in the daytime. 
It indicates the landing direction and 
shows that the runway is clear for 
landing. 

If an emergency arises so that the 
runway cannot be used until the ob- 
struction is cleared, red crosses will be 
turned on at each end of the "blocked" 
runway simultaneously. These red 
crosses flash 40 times a minute to at- 
tract immediate attention. No activity 
is permitted on the runway when they 
are on; and, when lighted, they cancel 
any previous landing instructions. This 
type of landing direction signalling has 
never before been incorporated in any 
lighting plan. 

Where there is a shortage of space, 
two or three arrows and crosses are 
formed by incandescent flush marker 
lights, and are set in the concrete run- 
way. Each of these consists of 36 
flush marker lights having asymmetric 
distribution — 16 arc green and form the 
arrow — 20 are red and form the flash- 
ing red cross which will be explained 
later. The red and the green are on 
individual multiple circuits so that they 
can be turned on separately. 

The smoke generator nearest the run- 
way to be used is next noted. This gives 
the pilot a check on the landing direc- 
tion indication, shown by the lighted 
green arrow, and lets him know whether 
the wind is blowing steadily or in gusts. 
Pilots pay close attention to smoke 
from chimneys below, especially when 
maneuvering for a landing. The plumes 
of smoke show the ground wind direc- 
tion which may vary considerably in 
direction and velocity from the wind 
a few hundred feet up. Therefore, 


adaptation ot smoke generators for air- 
ports is considered a logical aid to 
pilots. The Boston and Oakland (Calif.) 
airports are the only airports to use 

at the Washington National Airport. 

While the plane is circling for land- 
ing position, the control tower operator 
lights the floodlights and contact lights 
on the runway to be used. Only those 
floodlights at the approach end of the 
runway will be lighted so that the pilot 
lands over them with the lights to the 
rear. Two landing field floodlights are 
used at both ends of each runway. These 
floodlights are the 25-inch drum type 
and utilize a 10-degree spread lens to 
fan the light out horizontally. The run- 



ways are lighted to a minimum inten- 
sity of 0.2 foot-candle over 60 percent 
of their length. The “split-group” 
method is used in which a floodlight is 
placed on either side of the runway 
about 100 feet to the rear and 50 feet 
out from the projected edge. Metal 
standards are used and the light center 
is approximately 6 feet above the run- 
way grade. This relatively low mount- 
ing height is possible only because the 
runways are exceptionally level. 

Each floodlight uses a 3000-watt lamp 
operated at 32 volts. These lamps have 
more concentrated filaments than corre- 
sponding 115-volt lamps, and the smaller 
filament allows much closer control of 
the light in the optical system of the 
floodlight. The electrical supply for 
the floodlights is run at 2300 volts from 
a main vault in the basement of the 
Terminal Building to a vault at each 
runway end. Here it is stepped down 
to 32 volts and distributed to the two 
floodlights. A second distribution trans- 
former in these vaults steps the voltage 
down to 110, which serves the traffic 
lights, incandescent crosses and arrows, 


taxi lights and flush traffic lights. 

The contact lights are similar to those 
used on many airports^ during the last 
few years in that they project only 2 
inches above the ground and are spaced 
approximately 200 feet apart. How- 
ever, the standards covering the pho- 
tometric distribution of contact lights 
have changed within the last year. The 
specifications now call for asymmetric 
distribution so that the highest candle- 
powers arc projected up and down the 
runway, with a lower candlepower 
across and away from the runway. 
When approaching the field and in line 
with the runway this enables the pilot 
to see the lights from a considerable 
distance, and yet the units alongside 
the plane will not blind him when the 
ship is on the runway. 

Where runways intersect and where a 
future parallel runway is planned, the 
contact lights which normally fall in 
these intersections are omitted. All con- 
crete block set on' the edges of the run- 
way paving, and are supplied through a 
conduit from a handhole off the edge of 
the runway. The contact lights for each 
runway are on a separate 6.6-ampere 
series circuit, and only the lights for 
one runway will be lighted at any time. 
Thus, the constant current regulator 
supplying these circuits need be only 
large enough to handle the lights on the 
most heavily laden circuit. 

A system of brightness control adapts 
the contact lights to changes in weather 
conditions. The range of visibility con- 
ditions is such that a unit designed for 
clear weather would not be visible in 
heavy fog. Conversely, sufficient light 
for low visibility would blind the pilot 
in clear weather. The control tower 
operator can estimate the atmospheric 
transmissivity and alter the brightness 
of the contact lights to suit it. This is 
accomplished by using an auto-trans- 
former in the regulator secondary cir- 
cuit with three taps to give secondary 
currents, producing 50, 100, and 150 
percent of normal light output. The 
connection of a particular tap to the 
circuit is made by relays operated from 
the control panel. 

The pilot now has all the facilities 
necessary for safe landing. Ends of 
the runways are well defined by the 
green flush range lights. The fore- 
ground of the runway is brightly lighted 
by the floodlights which provide a "tar- 
get” at which lie can aim the plane, and 
even at the far end there is enough 
light to show up any obstruction which 
might accidentally be on the runway. 
The edges of the runways are sharply 
defined by the contact lights which show 
clear all the way, except for the final 
1500 feet, which are yellow. The change 
in color is a safeguard in case the 
weather is too thick to see the range 
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This No. 65R Threads 4 Sizes of Pipe 

With 1 Set of Chasers -Sets to size in 10 Seconds! 



One of a Complete Line of 
Mt-£*[OPipeTools,No.65R-C 
Users' Net Price, $17.00 


Y OU enjoy the same dependable 
service from this die stock as mil- 
lions of users get from the I^IitSiE^ljt? 
Wrench — PLUS extraordinary saving of 
time and effort. A 10-second adjustment 
sets it to thread 1", 114", 114" or 2" pipe 
— 1 set of chasers that stay in, no extra 
sets to lose or waste time. Fool-proof 
workholder sets instantly. It cuts clean 
perfect threads easily — you can turn 
it with your little finger. Long-wearing 
high speed steel chaser dies, powerful 
all-steel and malleable-alloy con- 
struction. Try it at your Supply House. 

THE RIDGE TOOL C0„ ELYRIA, OHIO 



Pipe Wrenches, Cutters, Threaders, Vises j 

Work-Saver Tools for America's Big Job in 1942 


saves you 
all pipe wrench housing 
repair expense 



That guarantee explains why 
RlGQCD-s slay on the job, in the 
toughest use, and save you money. 
Jaws of chrome molybdenum. 

easily in all sizes, 6" to 60". Millions 
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jDirect and indirecc defense 
requirements are being met faster 

fabricate Stainless Tubing. 

Vital parts arc being fabricated 
from it — new defense plants are 
installing it to do important 
jobs — emergency repairs and 

ment are being made with it to 
keep plants operating. 
Carpenter Welded Stainless 
Tubing meets U. S. Army and 
Navy specifications — and is 100% 
hydrostatically tested, automat- 
ically welded by the modem 
atomic-hydrogen arc method (no 
metal is added) — the weld when 
analyzed shows the same analy- 

Stainlcss Tubing — the corrosion 
and heat requirements it ds 
meeting — the savings it is effect- 
ing for fabrications — and data 
on sizes, gauges and analyses, 
send for a copy of this 1 6 -page 
Welded Stainless Tubing Data 
book. It contains much ^ 
information you will i 
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STAINLESS TUBING 


lights at the far end. When such a 
condition exists, the pilot knows that 
he has only 1500 feet of runway left 
when he reaches the yellow lights, and 
in that distance he must bring the plane 
to a stop or stay in the air, circle 
through 360 degrees and try a second 
landing. 

In order to have the last 1500 feet 
from either direction appear yellow, the 
contact lights in those sections use half- 
dear, half-yellow “split filter” color 
screens. The clear side is always in- 
stalled toward the nearest runway end. 
The units between these two 1500-foot 
sections show clear through 360 de- 

As the plane slows to taxiing speed 
and is ready to approach the terminal 
building, a line of blue taxi lights now 
stretches from the runway, occupied 
by the plane, to the unloading ramp. 
Keeping to the right of these lights, 
the pilot is able to follow them in perfect 
safety to the terminal building. These 
taxi lights are installed on one side only 
of the taxi strips and sections of run- 
ways used for taxi purposes. Each 
straight section of lights is on a sepa- 
rate multiple circuit, since various com- 
binations of these sections will be re- 
quired to “lead in" the planes from cer- 
tain parts of the field. The units them- 
selves are identical to the contact lights, 
except that blue color screens are used. 
Here, again, the outer frcsnel lens is 
used to project the higher candlepowers 
up and down the taxi strips. Spacing 
between lights is 200 feet, and they are 
installed in concrete at the edges of 
strips or runways as are the contact 

Wherever a taxi crosses a runway, 
flush traflic lights facing the taxi strip 
indicate that the crossing is clear if 
green shows, or the plane must stop if 
the red unit is lighted. Each traffic 
light is separately controller! by the con- 
trol tower operator. When traffic is 
heavy on the port, these lights will do 
much to avoid confusion between taxi- 
ing planes and those using the runways 
for take-offs. These units are similar 
to contact lights, except red or green 
color screens arc used. A 270-degree 
metal screen is mounted inside the lens, 
and the light is projected toward the 
taxi strips so that they will be visible 
only to the planes for which the signal 
is intended. 

As a plane is taxiing out for take-off, 
it will again he guided to the end of the 
runway to be used by the blue taxi 
lights. These flush traflic lights facing 
the terminal building show that the 
crossings are clear or momentarily 
closed. Flush traffic lights arc identical 
in their function to conventional “stop- 

The take-off traffic signals are next 
noted. Each bank consists of two green 


and one red projector. The red, and 
one of the green projectors are very 
similar to a standard highway traffic sig- 
nal in construction. Each unit uses a 
UO-volt, 100- watt traffic signal lamp, 
and one green unit employs lens having 
a wide angle of spread. The red pro- 
jector has a special lens constructed to 
give both close and remote operation. 
That is, at the end of the runway near 
the pilot it gives a beam with a wide 
angle of spread matching up with the 
one green projector. At the other end 
of the runway it gives a high candle- 
power beam with a narrow spread as 
does the other green projector. These 
are used to signal to planes at the far 
end of the runway. 

Thus, when the plane taxis out on the 
runway, the traffic signal at the rear end 
of the runway will show red and both 
the green projectors will be off. As 
soon as the green signal shows from 
both the wide beam projector at the 
near end and the narrow beam green 
at the other end, the take-off is “clear,” 
and the plane may taxi out on the run- 
way and depart. Using this system, it is 
not necessary for the control tower 
operator to communicate with the pilot 
by radio. The use of the green and red 
projectors at the runway end is similar 
to the use of the “light-gun” by which 
the operator in the tower signals to 
planes about to take-off. At the Wash- 
ington National Airport these “light- 
guns” are mounted on the floodlight 
standards so that they are always aimed 
directly at the plane toward which the 
signal is to he transmitted. 

The control panel for all of these 
lighting circuits is by far the most 
elaborate piece of equipment on the 
field. It places control of all the field 
circuit at the finger-tips of the operator 
and makes him responsible for move- 
ments oil the field. The system can be 
compared to supervisory control in an 
industrial plant or central station. How- 
ever, in addition to providing circuit 
control, the panel simplifies their oper- 
ation by the use of pre-set switches so 
that the lights required for landings or 
take-offs may be set up in advance, and 
the correct circuits will be energized by 
the use of the "landing” or “take-off” 
switch. Without such a system, the 
control tower operator, who needs time 
to observe and control the planes, would 
be lost in a maze of switches. 

The Civil Aeronautics Administra- 
tion planned the layout for the airport 
and, in so doing, kept three objectives 
in mind: (1) to provide all possible 
lighting facilities for safety, (2) to plan 
for future heavy traffic by installing 
night signals which would move planes 
quickly, and (3) to establish new stand- 
ards for lighting which would place 
airport lighting equipment within the 
financial reach of airport budgets. 
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OF SUBCONTRACTING EACH MONTH 


To keep on schedule with the growing needs of the military 
services, Sperry has doubled and redoubled its production 
many times over. Yet even with advance planning, enlarged 
floor space, and vastly increased man power and machine 
power, the present production rate could never have been 
achieved without the willing assistance of subcontractors. 

Since 1937 the number has gradually increased until 
now 145 subcontractors are putting their shoulders to the 
wheel. Their contribution already aggregates 600,000 hours 
or 240 man-years each month. 
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SPERRY GYROSCOPE COMPANY, INC. 

Brooklyn, New York 



Country Club Airport 

(Continued from page 147) 


feet long and sixteen feet deep, except 
where the office projects out into the 
airport some eight feet. The entire 
structure is white and of modernistic 
design, with a flat roof. The control 
tower rises above the main part of the 
building and is topped with a sloping 
red tile roof which fits effectively with 
the design of the building. 

Considerable detail and money was 
spent in landscaping the road side of 
the building and approaches. Situated 
about three hundred feet from the high- 
way which runs on the west side of the 
field, the building is approached by a 
gravel drive-way which is divided for 
entrance and exit by a strip of grass 
which will later be planted with flowers 
and shrubbery. A gravel circle allows 
cars to swing by the front door. A 
cement walk connects to the main door, 
and runs around either side of the house 
to the field itself. Setting off the ex- 
terior is a small flag pole directly 

The building itself has four main 
parts; the lounge, the hall and office, 
the bar and lunch room, and the con- 
trol tower. Below the hall itself is a 
small cellar. Entering the front door, 
one immediately comes into the hall 
which is fourteen feet wide and sixteen 
feet deep. At the opposite (east) end 
of the hall is the office which is parti- 
tioned from the rest of the room merely 
by a long and attractive display counter 
running the complete width of the room 
except for a small entry way to the 

office proper. 

Done in modern design with vertical 
and horizontal fluorescent lighting, the 
hallway is very attractive. The walls 
and ceiling, as in the rest of the build- 
ing, are a pleasant shade of blue with 
maroon and blue linoleum on the floor. 
In the center of the room is an artistic 
compass design inlaid in the linoleum. 
Just inside of the doorway is a small 
stairway leading to the basement with a 
railing guarding it. The doors to the 
lounge and bar are about half way 
along the north and south walls of the 
room. The office itself, although not 
large, is an excellent example of con- 
venience in conducting airport opera- 
tions. As mentioned before, this part 
of the building juts out toward the 
airport some eight feet more than the 
rest of the house. Large modern case- 
ment windows give the office personnel 
a complete view of the entire field area 
north, south and cast. In the space 
between the show counter and east win- 
dows is a fine modernistic desk where 


the telephone is located. A recording 
time clock machine, modern cash regis- 
icr, and all other oftice equipment is 

included, making the entire operations 
section one of the most complete to 
be seen at any airport. The entire set 
up is such that one secretary can handle 
the telephone, wait on customers for 
items in the show case and keep time 
of all flights of company-rented aircraft. 
In one corner of the room a steep 
stairway, more like a ladder, goes up to 
the control tower. This stairway goes 
out over the counter, thus taking up 
little space which might otherwise be 
used. 

South of the hallway is the main 
lounge. In this room the main activity 
centers and, of course, serves as a per- 
fect place for students and friends to 
wait for their turn to fly. The room is 
spacious and well lighted from large 
windows which give an excellent view 
of activities in all directions except the 
south, which has a blank wall, behind 
which are located the rest rooms. The 
room itself is sixteen feet deep and twen- 
ty-one feet long. There is plenty of space 
for eight chairs and a large divan. All 
the furniture is of modernistic chrome 
tubing design harmoniously colored to 
blend with the blue walls and ceiling. 
Close to the door which leads from the 
hall is a door which goes out to the 
flight line. The rest of the east wall 
is almost entirely taken up by a large 
window of the casement type. It is very 
deep and extends almost to the floor, 
giving an excellent view of the entire 
field. Two windows break up the west 
wall which faces the road. The floor is 
cement painted, and represents a saving 
over linoleum which runs into consider- 
able money for a room of this size. The 
center of the lounge is large enough 
for a ping pong table, or several card 
tables, and it is the author’s impression 
that a mighty fine dance could be held 

The third room on the main floor is 
the bar which is a room north of the 
hallway. The dimensions arc sixteen 
feet deep by ten feet long and of ample 
size for the purpose intended. Inclusion 
ot this room is of extreme importance 
for the success of any country club 
venture for several reasons. It affords 
a place where visiting and transient 
pilots may grab a snack while gassing 
up, and satisfies the needs of hangar 
loungers, as well. A very large window 
on the east side gives occupants at 
the bar a reasonably full view of the 
airport, and a door at the northeast 
corner of the room provides an exit 
to the flight line. This, combined with 
the door leading from the lounge, makes 
the club house very accessible from the 
airport side. Practically as if built to 
fit, a large Coca Cola machine rests 
in the southeast corner of the room im- 


mediately adjacent to the doorway con- 
necting with the hall. The bar itself 
is made attractively, of wood approxi- 
mately twelve feet long paralleling the 
north wall. There are five chrome 
stools located in front of the bar. Since 
there are no windows on the north wall, 
this space is taken up with shelves 
to accommodate the usual items 'behind 
a snack bar. There is no provision 
for a regular kitchen, although, in- a 
pinch, portable cooking equipment could 
be set up behind the bar to serve a 
reasonably large party. Usual items 
carried for every day consumption are 
soft drinks, hot dogs, sandwiches, etc. 
Discretion is used on the alcoholic 
beverage score in order that there is no 
conflict between this item and flying. 

The control tower is unusually large 
and well designed, yet very simple. It 
is a room twelve feet by twelve feet 
directly above the office. The rear oi 

part of the building itself. All four 
sides are fully glassed in, affording un- 
obstructed vision of the entire field and 
surroundings except directly above. A 
simple wooden shelf, two feet deep and 
waist high is provided on the north 
and cast sides, ample enough for all 
equipment and other necessary items. 

Traffic at the South Dayton airport 
is at the present light enough not to 
warrant continuous control tower opera- 
tion, but in the design of any building 
of this nature, it seems wise to incorpo- 
rate a tower with an eye to the future 
when all airports will probably become 
even more crowded than they are now, 
A standard airport tower light gun has 
been installed and on Sundays and other 
busy days it will be in operation. There 
is no immediate consideration being 
made for installation of radio facilities 
at South Dayton, but the tower is 
admirably designed to accommodate 
such equipment when the need arises. 
On the outside of the tower, just below 
the window, is an important item which 
every airport should have — a large neon 
bordered clock visible from the flight 
line. So often is it handy for customers 
renting ships to note the time they leave 
the line, that this is a very important 
addition. 

The rest rooms, as mentioned before, 
are located south of the lounge and are 
entered from doors which are on the 
outside of the building. Hot water is 
available at all times from the heating 
unit which is located in the cellar. By 
fortunate coincidence, a natural gas 
main passes very close to the club house 
making it possible to use gas for all 
heating purposes. 

The construction of the South Dayton 
club house answers many problems along 
this line. The cheapest possible method 
oi fabrication was used and probably 
(Turn to page 206) 
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- - - WHEN 
SPECIFYING AIRPLANE 


ENGINE INTAKE FILTERS 


W HEN war was declared, American industry ceased to experiment and 
turned all its tremendous production capacity loose to make more 
and more war materials. 

In the field of air filters for airplane engines, the period of experimenta- 
tion and research is also past. Fortunately for all concerned, American Air 
Filter engineers had already developed the right type of filter for airplane 
use and were ready for production. This prompt response to the request of 
Army engineers and aircraft manufacturers 
for an engine intake filter that would per- 
form under any and all conditions was 
made possible by their twenty-two years’ 
experience in the field of industrial air 
filtration and dust control. 

AAF filters not only meet airplane con- 
struction requirements, but specifications 
of the Army Air Corps as well. Write for 
free information and free technical re- 
ports, #306. 

AMERICAN AIR FILTER CO., INC. 

INCORPORATED 

344 Central Avenue Louisville, Kentucky 
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Air Force would have preferred Ameri- 
can machines bul they were too costly. 

In Minas Gerais, just outside Belo 
Horizonte, the new Lagoa Santa factory 
is nearing completion. This is a major 
project on the part of the Federal 
Government, and an ambitious one. A 
large landing field for test flights of 
land craft is laid out on a hill at one 
end. In the flat valley below, the first 
of the factory buildings has risen. 
Beyond, at a still lower level, is a small 
lake for hydroplane testing. . _A ramp 
leads from the factory to the fake. This 
present development is planned to pro- 
duce 200 North American 44 advanced 
trainers a year. There is one disadvant- 
age in the location; the nearest rail 
head is in the city and all supplies must 
be taken from there to the factory by 
truck but a spur may be put through 
later. Production is expected to begin 
early in 1942. 

Sao Paulo has a fourth small factory 
which has just been given an airworthi- 
ness certificate for a new lightplanc, the 
Ypiranga 201. The designer and owner 
is Fritz Rosier, German born but 
Brazilian naturalized. For years, Ros- 
ier has been rebuilding usable ships 
from parts of wrecked craft. The new 
plane is a tandem trainer with much 
the same lines as a Piper Cub but with 
non-spin, non-stall characteristics. It 
has Lachman type flaps and a single 
trim tab inset in the right tail tab. 
Rosier has capital available to build a 
plant that will turn out five planes a 
month almost immediately, but at pre- 
sent he cannot get steel tubing from 
the United States, and so must wait 
until conditions change. The tubing 
and the Franklin engine are the only 
non-Brazilian materials he is using. 

This manufacturing development can- 
not, however, go far until Brazil has 
established a thoroughly effective techni- 
cal training program. Her men make 
excellent mechanics but there are no 
schools for training in existence, with 
the exception of the one at Ilha Gover- 
nador. There were only 297 licensed 
mechanics in the country in 1940. Her 
engineers say that they would prefer 
to see an effort made by the United 
States to send instructors down to in- 
augurate a program of training rather 
than a continuance of the present 
method of sending a few Brazilians to 
our schools here. They feel that a 
greater number of finished workers 
could be turned out in a shorter time 
by the first method and that the results 
in morale and incentive would be 


The lack of trained personnel, how- 
ever, is not the only difficulty. Brazil 
needs equipment of all kinds and the 
United States is now the only place in 
which she can get it. The fact that 
she has been given first place on Latin 
American priorities is the best indica- 
tion of her importance in Washington 
eyes, but the delays due to urgent needs 
in Great Britain and Russia make those 
priorities of little immediate value. It 
is true that some planes, mostly trans- 
ports, have been delivered and there is 
hope of others in the near future. But 
these are a dribble where she would 
like to see a full stream flowing. 

Her position is. justifiable. Aside 
from the domestic situation, with its 
vital requirements,' she is uneasily aware 
of the fact that arty attack on South 
America would inevitably come first at 
the bulge of her northern coast. Natal, 
well known both to German and Italian 
pilots, is 1,500 miles from Africa — an 
all too simple flight. Her unguarded 
shores, full of hidden harbors in the 
jungles, would be an easy prey for 
raiders. Only by air can an effective 
job of defense and reconnaissance be 
done. Her Air Force flyers, most of 
them flying in antiquated planes with- 
out radio or blind flying instruments, 
would be helpless against such odds. 
Altogether, the total Air Force equip- 
ment is 300 planes — and a good num- 
ber of these are trainers and light 
airmail ships. 

The completion of the new Panair 
bases will change the picture somewhat, 
since they will make possible help from 
us, if it should be needed and asked. 
But no one in Brazil talks about their 
use as military fields. National pride 
is too great and the international peril 
too acute. The contract between Pan 
American and the Government, on 
the surface at least, is entirely commer- 
cial. It is written to run for 20 years 
and the company is required to build 
the fields and make the installations, 
including hangars, administration build- 
ings, radio equipment and weather sta- 
tions. Rental on the leasehold is pro- 
rated over the contract period in such 
a way that it is paid for by the original 
investment. At the end of the con- 
tract the bases with all equipment be- 
come the property of Brazil. 

The Base at Belem is one of the 
largest and most important of the 
five. It has an excellent location and 
is open and free of obstructions. 

At San Luis de Maranhao, the second 
of the Bases, the present military field 
is being improved by runway extension 
and stabilization of the same type. 

The Base at Fortaleza is located ten 
kilometers north of the city and will be 
finished within six months. 

The famous Jangada Club at Forta- 
leza has a pet joke that has been going 


the rounds about the airport. Accord- 
ing to the club wits, they can no longer 
serve their famous “donkey steak” din- 
ners — Jose Gentil Neto, Renssalaer 
Polytechnic graduate who is the con- 
tractor on the dirt fill, has taken them 

The final two Bases, at Amapa and 
Macapa, the one of to the south and 
the other to the north of the mouth of 
the Amazon, are also beginning to show 
signs of development. It is worth not- 
ing that in all cases, schedules are being 
maintained, even though the greatet 
part of the work is done by hand labor 
— with donkey assistance. 

There is another equally interesting de- 
velopment taking place up the Amazon. 
Until now, it has been maintained that 
it was impossible to build landports in 
this vast system of constantly chang- 
ing waterways. However, the Govern- 
ment is doing just that. Above Belem, 
new fields are being put in at Curialinho, 
Santarem, Paratins, Itacoatiara, and 
Manaus. These will all be finished early 
in 1942 — the entire job having been 
done in six months. The Government 
engineer in charge has used a traveling 
labor force of eighty men, surveying 
and building as he went. The fields 
are, of course, of natural soil, which is 
sandy here and self-draining, and are 
simply graded and surfaced. They will 
all be equipped with small radio and 
pilot houses. 

In these simple projects lies the basis 
of the future of the entire river area. 
Military airmail service will begin as 
soon as the fields are ready and from 
there on, combined with the Panair 
extensions and the training program 
of the Aero Clubs, the possibilities for 
passenger and cargo transport are 
virtually unlimited. 

Looked at geographically, this Ama- 
zon development is typical of the east- 
west movement of transportation in 
Brazil. With the exception of the 
Littoral, the main direction of route 
extension has been in three sections. 
Pan American’s Cutoff does fly a tran- 
verse from north to south, but this is a 
non-stop, international service, with 
only a refueling point at Barreros. The 
airmail lines up the Toncantins and the 
Sao Francisco carry no express or pas- 
sengers. The new NAB line is using a 
sector of the Sao Francisco route but 
it is still in its infancy. The second 
east-west sector is a quadrilateral to 
the north and west of Rio, connecting 
Belo Horizonte, in the heart of the 
great mineral area; Goiana, center of 
the cattle country; Corumba, the link 
with Panagra’s trans-Bolivian line and 
forming thus a new trans-continental 
service ; and the fourth side of the rough 
square through Carnpo Grande and Sao 
Paulo back to Rio. Panair do Brazil, 
Servicio Condor and VASP all furnish 
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aircraft instruments 


how to use them 
how to test them 
how to repair them 
how to install them 

JUST OUT! 


All who are in anyway concerned with air- 
craft instruments will find this the one com- 
plete, practical manual on the subject. The 
book describes in detail all types of aircraft 
instruments — engine, navigation and flight — 
and makes plain the fundamentals of their con- 
struction and operation. It gives further com- 
plete methods for installation, use, testing, 
trouble-finding and repair. 
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(Continued from page 57) 


Unions, and with the success of the first 
sit-down strikes, its power increased. 
They could count on little opposition 
from the Government. Memberships 
grew by leaps and bounds until they 
reached an alleged peak of 5,000,000. 
However, there were many thousands 
of workers among them who were not 
in sympathy with either the Front Popu- 
late, or the C.G.T. Many belonged to 
militant groups of the Right, as the 
Croix du Feu, but had joined the C.G.T. 
to keep their jobs. The C.G.T. insisted 
on a closed shop. Non-union workers 
were coerced into joining up, occasion- 
ally bludgeoned into change of thought. 
Work of non-unionists was sabotaged, 
tools were lost, they were refused entry 
to their workshops. Employers were 
threatened with further strikes if non- 
unionists remained on pay rolls. Mil- 
lions of francs in dues were paid into 
the coffers of the C.G.T. Corruption 
was rife and rampant. Jouhaux is said 
to have moved into a big chateau on an 
estate of many acres. The Government 
was embarrassed. Fights were frequent 
between the Socialists and Radical- 
Socialists. The people of the Center and 
Right were indignant, and these in- 
cluded thousands of workers. Employ- 
ers unions protested in vain to the 
Government. They were able to gain 
little by mediation. It was always a 
one-sided business. M. Leon Blum was 
giving France a New Deal. He called 
it "the greatest social movement since 
the founding of the Third Republic.” 
And, we might add, that it virtually fin- 
ished the Third Republic. The German 
Army furnished the knockout blow. 

After the success of the first sit-down 
strikes in May other strikes broke out 
everywhere. Hotchkiss, manufacturers 
of automobiles and machine guns, was 
occupied. Amiot, Farman and Dewoi- 
tine, aircraft constructors working on 
government contracts, were occupied. 
The Renault factories, the largest in 
France, who employed 34,000 in the 
manufacture of aero engines, automo- 
milcs, trucks, and war equipment, were 
occupied. The employees locked them- 
selves in with M. Louis Renault, the 
President, who gave in to their demands. 
Automobile factories as Citroen, Li- 
corne, Panhard, Fiat, Hispano-Suiza, 
Rosengarten and Salmson were occu- 
pied. Hispano-Suiza and Salmson were 
also builders of aero engines and work- 
ing for National Defense. Gnome & 
Rhone had their sit-down strike. So 
did Goodrich Tire, and Alsthom, two 
American plants. At one time as many 


as 70,000 workers engaged on arma- 
ment contracts were on strike. On June 
15, after the workers had received pay 
increases of 10 percent and 15 percent, 
an estimated 1,000,000 employees were 
on strike. The automotive, aircraft, 
textile, metallurgical, munitions and 
mining industries were paralyzed. M. 
Jouhaux informed the press that he 
never wanted the strikes. 

Until the fall of the Front Popttlaire 
Government there was hardly a time 
when there was not a strike in some 
key industry. When one was settled 
others broke out. Metal workers struck 
early and often. Taxi drivers struck, 
so did waiters, shop employees, govern- 
ment clerks, bakers, truck drivers, 
masons, race track employees, street 
cleaners, carpenters, bus drivers, loom 
operators, press room gangs, elec- 
tricians, brick layers, laundry workers, 
stevedores. During June, for example, 
some 8,000 workers in the abatoirs 
struck. Department store employees 
staged a stay-in strike. Employees of 
the American Hospital in Neuilly had 
their strike, much to general consterna- 
tion. There engineers, kitchen help, 
scrub women, laundry workers and lift 
operators demanded lunch, a 40-hour 
week, recognition of C.G.T, benefits, 
and added a demand for three-day 
honeymoons. Several times the barge 
men went on strike. They were more 
drastic in action than sit-downers. At 
first they tied up their barges and tugs, 
and quit work. But Communist agita- 
tors, so it is alleged, showed them a 
new form of transport paralysis. Barges 

the Seine, the Oise, and tributary canals, 
thus effectively blocking all river 

Strikes continued without abatement 
to the general detriment of business. 
Production was so reduced that many 
contracts had to be cancelled. Delivery 
dates meant nothing. There was much 
bad faith on the part of labor. Foreign 
business houses refused to deal with 
French firms. What were the strikes 
for? The workers had been granted 
their original demands. But the C.G.T. 
in many cases ordered further strikes 
for reasons of self-interest, or to in- 
crease their power. Some strikes were 
spontaneous. Some beyond the control 
oi the C.G.T. There was a strike for 
a better lavatory in one factory. There 
were strikes against employer re- 
prisals, and there were strikes demand- 
ing that married women be refused in 
factories where husbands were em- 
ployed. In the Goodrich Tire factory 
there was a strike because a delegate 
was discharged for tapping telephone 
wires from the manager's private office. 
If an employer fired a union mail for 
rank inefficiency, there was a strike. If 
he employed non-union men there was 


a strike. It would seem as if the em- 
ployer was always wrong. It would 
seem as if the employer had little to 
say about the management of his own 
business. There were strikes in the late 
summer in sympathy with the Spanish 
Reds. The Blum Government held out 
for non-intervention, Red workers struck 
for open intervention. The French 
liner Normandie was held up by a strike 
of stewards on the day of departure 
from Havre. The fact that the big 
liner was the pride of France, and that 
non-departure meant that foreign liners 
would carry her passengers to America 
meant nothing to the strikers. I re- 
call watching hotel employees playing 
cards and drinking aperitifs in a cafe 
behind their hotel. Through kitchen 
windows across the street the directors 
and clerical staff could be seen trying 
to prepare and serve dinner for their 

Naturally the 40-hour week had a dis- 
rupting effect on industry and business 
in general. In many instances the work- 
ers did not like it. Its application 
brought confusion throughout France. 
Banks, for example, were forced to 
close on Saturdays, and yet all depart- 
ment stores, as well as many food stores 
were closed on Mondays. Pork butchers 
were closed on Friday, poultry dealers 
could remain open on Monday. Bakers 
had their day off. Subway newsstands 
were obliged to close every day be- 
tween 9 :30 a.m. and 1 1 :30 a.m. I re- 
call a plumber grumbling over the 40 
hour week, and the fact that it made 
no allowance for weekend accidents. 
Plumbers had agreed to the 40-hour 
week, asked to employ men in rotation, 
but this was refused by M. Jouhaux. 
Thus plumbers were obliged to close 
down from Friday evening to Monday 
morning. 

The extra time resulting from the 40- 
hour week was not altogether used for 
leisure. Many performed “black labor”, 
that is, they earned extra money dur- 
ing free time by working at odd jobs. 
I know of one factory worker, who used 
factory paint in doing over apart- 
ments. According to the C.G.T. this 
was illegal, but even their delegates 
could not prevent it. 

The 1937 Paris Exposition was un- 
der construction when the Blum Gov- 
ernment and the C.G.T. came into 
power. With the advent of sit-down 
strikes work ceased immediately. The 
Red flag was unfurled over unfinished 
pavilions. It became a question of 
pride for the Front Popttlaire Govern- 
ment that the Exposition be ready on 
time. M. Blum made a personal appeal 
to the workers asking them to work on 
Saturdays and Sundays. But they paid 
no attention to him. They only worked 
for 40 hours a week. They wished to 
prolong the work as long as possible, 
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FOR HYDRAULIC CONTROL SYSTEMS 
in the ’plane 

Used as original equipment by practically all lead- 
ing airplane builders, the G-159J Purolator is a 
thoroughly dependable filter for automatic hy- 
draulic systems installed for the operation of wing 
flaps, gun turrets, retractable landing gear, and 
other devices. This model will handle 12 g.p.m. 
of 100 SSU oil at 100° F., with a maximum of 
1 2 lbs. pressure drop. Operating pressures are up to 1 500 lbs. 
Filtering element has a spacing of .003". Weight only l'/z lbs. 
The G-160 Purolator is specially developed for use on the 
suction side of the hand pump in emergency manual controls. 
It may also be used on the discharge side of the hydraulic 
pump, handling 1V4 g.p.m. at an operating pressure of 1 500 lbs. 

PUROLATOR PRODUCTS, INC. 

Home Office: Newark, New Jersey ■ California Office: 1401 South Hope Street, Los Angeles 

PUR Olator oil filters 


FOR LUBRICATING OIL 
in the plant 

Purolator lube oil fil- 
ters are now widely 
used to guard against 
the danger of dirty 
in block tests of 
ation engines. 
Purolator meets this 
problem, too, with 
the experience gained 
in producing the majority of the filter 
equipment used on gasoline and Diesel 
engines of all kinds. 
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knowing that they would be laid off on 
completion. Meanwhile work continued 
without interruption on the Belgian, 
German, Italian and Russian pavilions. 
They had imported their own workers 
for that purpose. On the opening day 
no French pavilions were ready. Bunt- 
ing and shrubbery screened uncom- 
pleted work. The workers loafed 
through the summer months, finishing 
one pavilion after another and con- 
struction was virtually finished by the 
closing day. Demolition work took even 
longer. The workers were in no Iiutv, 
and M. Blum’s Government could not 
make them work any faster. The prices 
agreed to by the contractors included 
erection and demolition, and most of 
them found themselves paying the de- 
molishes out of their pockets since pay- 
ment was slow in coming from the 
Government. 

The battle cry of the workers under 
the Front Popnlaire was u Le Pain, La 
Pair, La Liberie." that is. Bread, 
Peace. Liberty. In due course the old 
vicious circle caused the workers to 
grumble. Prices were catching up to 
their wage increases. Bread went up 
in price. There was as much peace in 
France as in the time of the Revolution. 
There were frequent clashes between 
Right and Left groups. Patriotic so- 
cieties were forming everywhere to fight 
the Front Popnlaire. The Royalists 
hated the Socialists. Even workers pro- 
tested restrictions made by the C.G.T.. 
proclaimed that their liberty was being 
taken away. In due course, workers in 
some factories became fed up with 
strikes. In the Peugeot automobile fac- 
tory there was actually a strike against 
strikes. As prices went up, there were 
strikes for further increases in wages. 
Garbage collectors left refuse on the 
streets for several days during such a 
strike. In 1937 a reaction began to take 
place. There were murmurings of dis- 
content. The worker’s victories seemed 
less glamorous. The menace of war 
hung over France. 

On the 18th of March in 1937 a 
General Strike was called in Paris. For 
Jouhaux. it was a test of strength. It 
was called in defiance of M. Blum. 
The embarrassed Premier seemed to 
fear the C.G.T.. and was unable to cope 
with it. He dared not take any drastic 
action, though the nation clamored for 
it. He was under obligations to labor. 
As a result all means of transportation 
in Paris came to a standstill, garbage 
cans lay about, street cleaners left the 
streets in disorder. Banks, shops, and 
factories were closed. Many of the 
smaller shops closed for fear of Red 
demonstrations. The mass of honest 
workers was disgusted. They adhered 
to the C.G.T. to hold their jobs, but 
when their labor delegates so desired, 
they were forbidden to work. This was 


not liberty. The strike produced no 
disorders, but it was a labor victory, 
and a demonstration of power. The 
Government did not like it but failed 

was powerless to act. 

While Labor disrupted economic life 
on one side, the Front Popnlaire Gov- 
ernment was making drastic changes on 
the other. In the first ten weeks of 
their regime the Blum Government 
passed no less than 65 bills of revolu- 
tionary character affecting the economic 
life of France. These ranged from new 
taxes, decentralization of the aircraft 
industrv, nationalization of railways 
and the aircraft industry, partial nation- 
alization of the Banque de France, and 
many others. Minister of Interior Sa- 
lengro, who later committed suicide, 
urged action against the oligarchy of 
200 families, who owned the voting 
stock of the Banque de France. The 
Board of Regents was therefore sup- 
plemented by a committee of men ap- 
pointed by the Government. One of 
the new regents was M. Leon Jouhaux, 
who lost no time in requesting a loan 
for the Spanish Reds. 

Normally national defense factories 
are not nationalized except in time of 
war, but among the sweeping reforms 
introduced by the Blum Government 
was nationalization ot munitions and 
aircraft factories engaged in govern- 
ment business. This reform took con- 
trol from private ownership and gave 
it to the Government. Its effect on the 
aviation industry is described in suc- 
ceeding paragraphs. The immediate re- 
sults of nationalization of industry was 
inefficient management in cases where 
Government men replaced experts who 
had worked for years in their respective 
industries. With production at low ebb 
as a result of strikes, reorganization 
served as a further setback. The Front 
Popnlaire Government was not only 
trying to tell the Frenchman how' to 

pre-election promises a>f the Socialists 
that they would not devaluate the franc, 
it was nevertheless devaluated by 33 
percent. The financial crisis provoked 
frequent and bitter fights between So- 
cialists and Radical-Socialists. Verbal 
attacks were sometimes followed by a 
display of fisticuffs. There was a 
panic — flight of capital and even mem- 
bers of the Blum Government felt that 
their money and investments were safer 
abroad. As the situation grew worse, 
the Blum financial wizards decided that 
money must be borrowed from the peo- 
ple, hence a huge loan in the form of 
small bonds. The public subscribed, but 
feelings rose rapidly against the gov- 
ernment as the franc was devaluated. 

The Parties of the Right were be- 
coming stronger and more menacing to 


the Government, and clashes between 
workers occurred from time to time. 
Groups, such as the Parti Social Fran- 
cais, the Croix du Feu, and others 
openly defied the Government. Extrem- 
ist groups of the Right worked for the 
overthrow of the Government by force. 
Some of these were of a military char- 
acter such as the U.C.A.D. (Union des 
Comites d'Action Defensive) and the 
C.S.A.R. (Comite Secret d’Action Revo- 
lutionaire.) Important industrialists 
and retired military leaders were con- 
nected with these two organizations. A 
huge cache of arms belonging to the 
U.C.A.D. was uncovered in the Michelin 
Tire Factory at Clermont-Ferrand. The 
arms were of German and Italian manu- 
facture. An investigation followed, 
many arrests were made. Extremist 
groups of the Right were ordered dis- 
solved, others were forced to declare 
their intentions. Feeling became more 
bitter. Leftists who were destroying 
France seemed immune from arrest. 

As 1937 wore on more and more dis- 
satisfaction was evident among the 
workers. Their higher wages had 
meant higher prices. Their victory had 
been worthless. Their faith in the 
C.G.T. was shaken. But it was not dis- 
content of the workers, or protests from 
the Right, or pressure from abroad that 
caused the first Front Popnlaire Govern- 
ment to resign. It was the ever present 
financial crisis and the menace of war. 
The huge loan had temporarily relieved 
the situation, but it was not a solution. 
The Blum Government resigned on 
June 21, 1937. M. Camille Chautemps. 
a Radical Socialist, then formed a sec- 
ond Front Popnlaire Government, but 
it was not equal to the task. The franc 
suffered a further devaluation of 14 per- 
cent. Chautemps was forced to resign 
on January 14. 1938. He had been un- 
able to repair any of the damage caused 
by the preceding government. The So- 
cialists and Communists had refused 
to support his Government and his hands 
were tied. M. Chautemps formed a 
second Government, but this was no 
more successful than his first, and he 
resigned on March 10, 1938. M. Blum 
was called upon to form a new Front 
Popnlaire Government, which he did. It 
enjoyed exactly 28 days of lost time 
before being forced to quit. This resig- 
nation marked the end of the Front 
Popnlaire, but its effects were not yet 

M. Edouard Daladier took over a 
divided nation on April 13. 1938. In 
fact, it almost seemed as if France was 
ripe for a revolution. However the 
menace of war and the urgency for na- 
tional defense work created a feeling 
of national unity, which was none too 
strong. The Center and Right were not 
satisfied . with the new Government, 
known as the Government of National 
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Illustrated here are a lew ol the new aircraft control 
fittings developed and introduced by the AMERICAN 
Chain & Cable Company, Inc., and now being used by 
leading aircraft manufacturers. These fittings develop 
the full strength of the cable yet have a compactness 
never before attained. 

It is only natural that American Chain & Cable Com- 
pany should be the first to develop the ball-type swaged 
fittings. This organization has repeatedly been "first." 
It was American Chain & Cable who developed the 
preformed type of wire rope— the preforming process 


alone ma kin g possible the use of the swaged-on 
"tru-loc” type of fitting. 

"TRU-loc" fittings have long been recognized as the 
one type which develops the fullest possible capac- 
ity of both cable and fitting. Now the ball-type, the 
ball-with-shank type fitting equipped with special yokes or 
clevises, becomes especially adaptable for close quar- 
ters. They have been adopted for both Army and Navy. 

Don’t fail to write today for your copy of the new 
American Chain & Cable Control Booklet. Address 
the district office nearest you. 


AUTOMOTIVE AND AIRCRAFT DIVISION 

of AMERICAN CHAIN & CABLE COMPANY, INC., BRIDGEPORT, CONN. 

6-235 General Motors Building, Detroit 230 Park Avenue, New York 630 Third St., San Francisco 
2475 Porter St., Los Angeles 804 E. Central Ave., Wichita 
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Chances are he's hanging 
it in a PENCO LOCKER 

Ever)- day throughout the nation Unde Sam's 


lockers that fulfill all defense requirements, 
policy. The new Penco Tool Stands and Cabi- 




Steel Jloclati & Shelving 
Storage Saltineti 
' Tool Standi & Salineti 

Penn Metal Corporation 
of Penna. 


Defense. To them it seemed a reversion 
of the old form of government that 
could do little more than muddle along. 
But this was a time of emergency. It 
was no time for muddling. They clam- 
ored for strong government. France 
was menaced. 

While the Chambre enjoyed a recess, 
M. Daladier was given plenary powers 
voted by the Senate and Chambre. Im- 
mediately he set about to increase the 
40-hour week to 50. This produced a 
stream of protests from the C.G.T. The 
workers at Renault declared a strike. 
M. Daladier sent Gardes Mobiles, or 
State Police, to rout dissident workers 
from the factory. His swift action was 
applauded by many. But the C.G.T. 
didn’t like it. Later, M. Jouhaux or- 
dered a general strike, but once again 
M. Daladier got tough. France was no 
longer in a mood to bicker with labor. 
It was time, if not too late, to make 
every effort for National Defense. 
Troops were ordered in readiness. The 
strike fizzled. The workers were fed 
up with strikes and remained at work. 
Their refusal to strike was highly sig- 
nificant. Many maintained that union 
minorities forced workers to strike. 

The story of the French Air Force 
is linked with politics and particularly 
those of the From Po pula ire. The Air 
Force, or Annie de l' Air, has always 
been a defensive weapon. It was cre- 
ated by Government Decree in 1934 
and passed under the control of the 
Ministry of Air. Previously French 
military aviation came under the com- 
mand of the Ministry of War and served 
for army co-operation. French Naval 
Aviation has always been under the 
command of the Ministry of Marine. In 
1934 plans were made to renovate the 
air force and bring it up to date. The 
original plan called for the construction 
of 1.060 first line aircraft to be com- 
pleted by 1936. This number was later 
increased to 1,500 by General Denain, 
when he became Minister of Air. It 
was soon discovered that the French 
aviation industry was not equipped to 
handle contracts of such size, and much 
time was lost while new machinery 
was being set up. Completion of this 
plan was further bogged down by tech- 
nical, political, administrative, and in- 
dustrial delays, and the programme was 
not achieved until August of 1937, a 
year late. As three years, or more, often 
elapse between the drawing board and 
delivery to a squadron of a new mili- 
tary machine, the French Air Force 
was then equipped with new but out- 
moded aircraft. In the meantime Ger- 
many had started from scratch and now 
had almost double the French Air 

Strikes and the 40-hour week during 
1936 and 1937 reduced production to it3 
lowest ebb, monthly production being 


at times as low as thirty machines. 
During this time the industry submitted 
to a vast decentralization scheme, which 
further slowed production efforts while 
reorganization was effected. The Na- 
tionalization Act, passed by the Blum 
Regime, while M. Pierre Cot, was Air 
Minister, gave the Government the 
right to buy or otherwise acquire fac- 
tories and construction rights. Purchase 
automatically gave the Government a 
two-thirds interest in all aviation firms 
holding government contracts. Many 
factory technicians were replaced by 
government experts, and much con- 
fusion and inefficiency resulted. 

Under M. Daladier, with M. Guy La 
Chambre as Air Minister, a new pro- 
gramme called for 5,000 first line air- 
craft including reserves, and 12,000 mo- 
tors. This was to be completed in two 
phases, the first ending in the Spring of 
1939, the second in the Spring of 1940. 
Armed with his plenary powers, M. 
Daladier was able to demand a 50-hour 
week for all employees engaged in 
government work, as mentioned. But 
during this time German aircraft work- 
ers were said to be working for 68 hours 

Between January 1 and September 1, 
1938 French production amounted to 
only 287 aircraft. Between September 
1 and December 1, 106 machines were 
built. Such was production as a result 
of sweeping reforms, strikes, a 40-hour 
week, and political meddling. The Da- 
ladier programme, known as Plan V, 
called for a production of 200 machines 
a month by the spring of 1939. At the 
outbreak of war, the Industry is believed 
to have reached that total, but it was 
never enough, and the effort came too 
late. The Luftwaffe had six machines 
in the skies to one French during the 
Battle of France. The French had good 
machines, such as the Potez, the Amiot, 
and the Morane-Saulnier, but there were 
not enough of them. Their force of 
first line aircraft had also been aug- 
mented by an order for 635 American 
machines, which was put through in 
spite of opposition in the Chambre, and 
by the Industry, who maintained that 
they could supply the necessary aircraft 
for National Defense. In 1938 French 
aircraft factories employed about 48,000 
men. The Air Force in 1934 consisted 
of 2.087 officers and 37,750 men. In 
1938 there were 3,085 officers and 59,410 
men. Plans were under way to expand 
the Force to 150,000 men of all ranks. 

Now that America is at war it is my 
fervent hope that all of our production 
factions will be united, but there are 
symptoms that perhaps this may not be 
entirely true. The French lesson is 
simple and clear. We cannot tolerate 
any stoppage of work or any relaxation 
of the supreme industrial effort which 
is the primary ingredient in victory. 
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They have to be 

PERFECT TO SURVIVE 



and every Bendix-Scintilla Magneto 
Coil must pass this ordeal 



T HINGS even the most careful human 
watchfulness might overlook 
haven’t a chance of escaping this me- 
chanical "Professor Quiz." 

Here each coil is tested before it goes 
into a Bendix-Scintilla Aircraft Mag- 
neto. And this is only one of countless 

rial is tested. Each operation performed 
receives the most careful inspection. 
Then after the parts composing a coil 
have been assembled, the complete coil 
is tested on the device illustrated here. 
After this test, the coil is assembled in 

to careful tests on a special multiple 

Sounds super-cautious, doesn't it? It 
is. But every man flying in America's 
defense is safer because we do it. 
SCINTILLA MAGNEJO DIVISION 
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Hydraulics 

(Continued from page 97) 


conform with the radius of the rotor; 
and (3) a square bronze block which 
with the plunger mounted at its center, 
in turn, is mounted on a stationery pin. 
This pin is placed eccentrically to the 

revolves, the plunger will oscillate in 
the cylinder. Thus, when passing over 
the ports, oil is drawn in on one end of 
the piston and discharged on the other. 

The great disadvantage of this pump 
is the single plunger, even though it is 
double acting. Output necessarily must 
be quite small and pulsations are quite 
high. The advantages ot this pump are 
that it is exceedingly simple and cheap 
to manufacture. Porting is of the type 
found on rotary pumps, not necessitat- 
ing intake or outlet valves. For very 
small planes, which do not have large 
requirements in hydraulic flow, this 
pump has a definite place. 

The Vickers Aviation Co., Ltd., in 
Great Britain, in no way connected with 
Vickers, Inc., in this country, produced 
a two cylinder pump for use in aircraft. 
This pump, shown in Fig. 3, consists 
essentially of two horizontally opposed 
cylinders into which are fitted a double 
piston mounted in the center on an 
eccentric drive. The housing is ma- 
chined from a duralumin forging and 
contains cast iron cylinder liners pressed 
into place. The eccentric drive, made of 
high grade steel, is part of the crank- 
shaft containing the eccentric drive and 
runs in bronze bearings. A counter- 
weight is riveted to a web on the crank- 
shaft to partly bnlance the rotating and 
reciprocating loads set up. 

In operation, oil is drawn in through 
the intake port through a connection in 
the mounting plate. When one piston is 
on its inward stroke, oil passes through 
port “A” and through the inertia disc 
valve into the cylinder. On its return 
stroke the disc valve is dosed, and the 
oil passes through a spring-loaded dis- 
charge valve to the outlet ports and 
joins the remainder of the oil in a com- 
mon delivery pipe. 

The disadvantages of this pump are as 
follows: Since it has just two cylin- 
ders. the discharge flow is pulsating. 

stricts it to low operating speeds so that 
the cylinders must be quite large to give 
a delivery of any required capacity. The 
need for counterweights makes the pump 
quite heavy and bulky. Because of these 
great disadvantages this pump has not 
found much favor in aircraft hydraulic 
applications. 

The rotary radial type of pump lends 


itself exceedingly well to multiple piston 
arrangement. In view of the increased 
number of pistons plus the short stroke 
allowable, it is possible to obtain a prac- 
tically non-pulsating delivery as well as 

pistons can be arranged in banks of one, 
two or three, thus allowing for ex- 
tremely large deliveries whose pressure 
capacities are dependent only on the 
capability of the bearing to carry the 
load. The pistons are placed in a 
“star" shaped rotating cylinder block 
which rotates about a closely fitted sta- 
tionery shaft in which is milled the in- 
take and discharge ports. These ports 
are carried through the shaft to intake 
and discharge valves, generally placed 
on the outside extremity of the shaft, 
and then to the tubing port connections. 
The star member is rotnted»eccentric to 
the pump housing so that the pistons will 
reciprocate as the star member rotates. 

The most successful, from point ot 
service to date, in this type of pump is 
the Messier pump as manufactured by 
the Messier Aviation Engineering Com- 
pany in France, and used throughout 
Europe. These pumps are remarkably 
light and capable of operation at pres- 
sures up to 2000 lb. per square inch. 
Mechanically the pump design is quite 
sound. Increased delivery can be ob- 
tained either by increasing the number 
of pistons or by increasing their diam- 
eter. Pressures above 2000 lb. per square 
inch are extremely difficult to obtain, as 
bearing loads become too high. Al- 
though the fit of the star member over 
the valve shaft may be held very close, 
the distance between the milled ports 
on the valve shaft is small and leakage 
will occur in. 

The Messier pumps are unique in that 
they incorporate a means whereby the 
pump can be disengaged from the drive 
when hydraulic power is not required. 
Here again the clutch member places a 
limitation on the pressures developed. 
The early design incorporated a me- 
chanical release. This design is illus- 
trated in Fig. 4. The pump consists of 
five cylinders placed radially in a rotary 
piston block. This block is attached to 
the female member of a cone clutch and 
rotates eccentrically with';, the pump 
housing. The steel pistons bear against 
a hardened steel race which is mounted 
on steel rollers in the pump housing. 
Ench piston has a stroke equal to twice 
the eccentricity of the rotor (piston 
block) and executes a .complete cycle 
during one revolution of thejnunp. The 
rotor is mounted on a distrftmjor shaft 
with clearances between them "field to an 
absolute minimum. Intake and dis- 
charge slots are milled on the surface 
of this distributor shaft and ports are 
drilled from these slots inside the shaft 
to the pipe connections on the outside 
of the pump. A non-return valve is 


placed in the intake port connection 
with a simple ball type relief valve in 
the discharge port so that oil is passed 
back into the intake port when excessive 
pressures are developed. Springs are 
required under the pistons so that under 
low speeds contact may be obtained be- 
tween the pistons and the outer race. 
For high speed operation these springs 
can be eliminated and the piston length 
increased so that the cylinder chamber 
is completely evacuated on the down- 
stroke of the piston. Contact of the pis- 
ton with the outer race is accomplished 
with centriiugal force. It can be seen 
that it is possible to trap air in the 
spring chamber, thus materially reduc- 
ing efficient operation. The drive shaft 
is connected to the male member of the 
cone clutch so that the pump can be dis- 
connected from the engine by manually 
operating the lever by means of linkage 
rod or cable to the cockpit, or with a 
pressure cylinder connected to the link. 

A later design of the Messier pump is 
shown in Fig. 5. The major difference 
between this and the early design of the 
pump is the clutch arrangement and re- 
lease mechanism. The rotor is fixed to 
the male member of the clutch while the 
female member is connected to the drive- 
shaft. Engagement of the clutch is de- 
pendent on an external source of com- 
pressed air. which is led to a small pis- 
ton located in the distributor shaft. The 
force of the compressed air on the piston 
moves the whole cylinder block, carry- 
ing with it the male member of the 
clutch into engagement. 

The Dowty Equipment, Ltd. of Chelt- 
ham, England, have developed a series 
of radial piston type pumps similar in 
many respects to the design of the Mes- 
sier pumps. The American company, 
known as Dowty Equipment Co., have 
spent the past two years in refining the 
English design and have accomplished a 
great deal in bringing to United States 
aircraft manufacturers a lightweight, 
highly efficient, high pressure pump. 
Although the valve and pumping princi- 
ples and the general arrangement of the 
pistons and distributor shaft arc similar, 
many features arc incorporated in the 
Dowty' designs which aliow for lighter 
weight, higher pressures, and automatic 
operation far above the Messier designs. 
By far the greatest feature of the Dowty 
pump is its ability to cut-off flow or un- 
load itself fit peak pressures without at- 
tention of the pilot. This eliminates the 
need for unloader or regulating valves, 
system relief valves, and accumulators. 
The Dowty Company has named this 
pump the "Live Line" pump because 
pressure in the hydraulic system is 
maintained at its peak at all times while 
the pump is rotating free when the hy- 
draulic system is not in operation. At 
the instant that any part of the system 
is called upon to operate an actuating 
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cylinder or any other hydraulic device, 
the pump will cut in and deliver fluid 
under pressure to that device. Inas- 
much as the pump is of variable delivery 
type, the quantity of flow is automati- 
cally regulated to suit the requirements 
of the device being operated. 

Fig. 6 shows an exterior view of the 
Dowty "Live Line” pump. Fig. 7 illus- 
trates cross-sections of this pump. The 
general assembly of the pump is shown 
in Fig. 7a. Fig. 7b is a cut through 
the pump, showing the no stroke posi- 
tion where the pump is not delivering 
any flow. Fig. 7c is a cut of the same 



Fig. 6 Dowty Live Line Pump 


arrangement when the rotor is eccentric 
to the housing and in the full piston 
stroke position delivering its full capac- 
ity. Fig. 8 is an exploded view of the 
Dowty pump illustrating its construc- 

VVith reference to Figures 7 and 8, it 
can be seen that the pump consists of a 
rotor block or star member which 
houses seven closely fitted steel pistons. 
A distributor shaft is fitted very closely 
to the bore of the rotor block and acts 
as bearing for it. This distributor shaft 
is stationery and carried through the 
pump and mounted on the outside cas- 
ing. Intake and discharge ports are 
milled on the shaft surface. Ports are 
drilled through the shaft to the valves 
and pipe connections as ill the Messier 
pump. A pivoted slipper bearing is 
mounted on each piston by means ot a 
pin through its fulcrum. These slippers 
bear against the inner diameter of a 
track ring which is pivoted on a knife 
edge about which it can turn from a 
position concentric with the distributor 
shaft to a position eccentric with it. A 
curved leaf spring is bolted on one end 
to the track ring while the other end 
bears with considerable load on a socket 
provided for it on the pump housing. A 
light weight cast housing contains the 
pump mounting bracket and is bolted 




to the corner plate. 

In operation, oil is drawn into the 
case through the suction connection. The 
rotation of the cylinder block sets the 
oil in motion and it passes by centrifugal 
force through a duct into a channel 
formed in the casing, and so back 
through the distributor shaft to the 
suction port under the pistons as they 
move upward. The centrifugal force 
hereby set up increases suction pressure 
at the cylinders. The excess oil is by- 
passed through a centrifuge return port 
to the reservoir. On the downstroke 
the oil in the cylinders is forced out of 
the discharge port as the cylinder passes 
over it. The curved leaf spring acts as 
an Euler strut, forcing the track ring 
over to maximum stroke. This strut 
collapses when maximum high pressure 
is reached allowing the track ring to 
swing back concentric with the distri- 

The Dowty pump can maintain pres- 
sures at 2,000 lb. per square inch at con- 
stant operation. Pumps now in the 
experimental stage are capable of dis- 
charge pressures up to 3,000 lb. per 
square inch, and it is hoped that produc- 
tion will soon be started on the higher 
pressure pumps. 

There are a few experimental type 
radial piston type reciprocating pumps, 
one example of which is the Eclipse 
pump as used on the Douglas, DC-4. 
However, since none of these pumps are 
in production or available, they will 
not be discussed. 


Based on many years' experience in 
manufacture of reciprocating piston 
pumps for use on machine tools and 
marine hydraulic equipment, Vickers, 
Inc., of Detroit, introduced about two 
years ago, their aircraft rotary axial 
piston pump. This pump is shown in 
Fig. 9. A cross-section of the pump, 
illustrating its construction and assem- 
bly is shown in Fig. 10. It is evident 
from the cross-section that the pump 
consists primarily of a drive shaft with 
cylinder block and pistons so mounted 
that they rotate about the axis at an 
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needs. A large inventory of finished 
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angle to this drive shall. The cylinder 
block and drive shaft are connected by 
universal joints so arranged that it im- 
parts constant velocity to the cylinder 
block, thus allowing the pistons and con- 
necting rods to be arranged in such a 
manner that they always remain co-axial 
with the cylinder bores. In this way 
no side thrust is imparted on the piston 
and the piston thrust is delivered 
through the piston rod directly to the 
drive shaft. The pistons, connecting 
rod and cylinder housing all rotate to- 
gether with the drive shaft, the universal 
joint maintaining accurate timing of the 
cylinder block and the valve plate. This 
valve plate contains the intake and 
outlet ports and is stationery with re- 
spect to the cylinder block. 

In operation the pistons rotate in a 
plane at right angles to the drive shaft, 
and at the same time the cylinder block 
rotates in a plane at an angle to that of 
the pistons. This action creates recipro- 
cating motion of the pistons in relation 
to the cylinders. As the pump rotates 
and the pistons start their movement 
away from the cylinder head, the port 
in the cylinder head opens to the suction 
port in the plate and continues so until 
the piston has completed its movement 
away from the cylinder head and thus 
a full charge of oil is drawn into the 
cylinder. As the piston begins its stroke 
back, the port in the cylinder then un- 
covers the pressure port in the valve 
plate and the motion of the piston forces 
all the oil out to the pressure port of 
the pump. 

Another large manufacturer of Rotary 
Axial Pumps is the Pump Engineering 
Service Co. of Cleveland, Ohio. As 
can be seen in Fig. 11, the design and 
construction of this pump is almost 
identical with the Vickers unit, and in 
operation this is also true. 

Both the Vickers and the Pesco 
Pumps are receiving enthusiastic wel- 
come in the aircraft hydraulic industry, 
and many new applications have been 
found for these pumps in the new hy- 
draulic systems designed to operate be- 


tween 1500 and 2000 lb. per square inch. 
Above these pressures, limitations which 
prohibit their use are as follows: The 
weakness of this type of pump lies in 
the fact that valving is accomplished by 
the rotation of the cylinder block on a 
stationary valve plate. It can readily be 
seen that two flat surfaces containing 
ports and slots sliding over each other 
at a high rate of speed will eventually 
cause trouble. If a chip or a piece of 
grit works its way between them and 
causes deep scratches, leakage of great 
consequence will result. Even at best, 
leakage between these sliding surfaces 
is very large and for this reason a drain 
plug is pro- 
vided in the 

the oil back to 
the reservoir. 
Failures in 
this pump have 

enced in the 
breakdown of 
the universal 

pump. One 

tion of this 
type of pump 
is that, as in all 
reciprocating 


pumps, considerable heat is developed in 
the reciprocating pistons as well as the 
compression tendencies in building up 
pressure. No means for dissipating this 
heat are provided as in the centrifuge 
action in some of the other types of 
piston pumps. 

Both pumps have proven satisfactory 
operation up to 2000 lb. per square 
inch, but above this the leakage is too 
high and the loading on the internal 
members will cause breakdown. How- 
ever, up to this pressure operation is 
effective and extremely satisfactory. 

On the 29th of October of last year, 
the Simmonds Aerocessories, Inc. intro- 
duced their high pressure hydraulic 
system at the Production Meeting of the 
Society of Automotive Engineers held 
at the Biltmore Hotel in Los Angeles. 
Demonstrations were made for the first 
time to the aircraft hydraulic engineers 
of this country of an aircraft system 
which operated effectively at 4,000 p.s.i. 

The Simmonds Olaer Pump is based 
on the design of the French “Olaer" 
pump. This pump has had a back- 
ground of effective operation at the 
above pressure for four years, and at 
the present time has more than three 
thousand installations in European com- 
bat airplanes. 

The “Swash Plate” type pump is not 
new in the United States as there have 
been many applications in the machine 
tool and heavy industrial field. How- 
ever, these pumps have always been 
too large and heavy for airplane appli- 
cation. Unlike any of these pumps in 
this country to date, the Simmonds 
Olaer pump is extremely light and em- 
bodies the much sought after features of 
variable displacement and constant pres- 

Through clever design the French 
engineers have been able to hold the 
weight of the Olaer pump to 2.2 lb., and 
it is claimed that this pump is by far the 
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With HANSEN PUSH-T1TE air hose 
coupling there is no waste of air, time 
or energy— a slight push of the plug 
into socket and it is not only connected 
absolutely air tight but the air is auto- 
matically turned on. Action right away. 
An easy pull back on sleeve, it is 
disconnected instantly and air is auto- 
matically shut off. 

Hansen Push-Tite couplings are air 
tight, absolutely no leakage at any air 
pressure. No twisting or turning of 
parts to connect or disconnect, it’s mere- 
ly a matter of push and pull. Hansen 
Push-Tite coupling is designed so that 
complete swiveling action prevents 
kinking or twisting of hose. 
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of cellulose, a material completely 
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another building with very little lost 
time. Precision is assured by the use of 
heavy locating plates and castings at all 
key points. For example, on the main 
fuselage jigs, both nose and tail sections, 
a single huge casting is set into the jig 
at the cross-sectional reference plane, or 
transverse parting line along which each 
major fuselage assembly will be as- 
sembled to the center fuselage section. 
Since the center bay of the fuselage is 
assembled to identical rigid reference 
plates, accuracy of the final assembly 
operation is assured. Similarly, wher- 
ever major sub-assemblies come to- 
gether, large rigid plates or casting, with 
locating holes and precision machined 
faces, are positioned into the jig struc- 
ture. On the main wing assembly jig 
such plates are provided at the points 
of outer wing panel attachment, engine 
mount attachments, and landing gear 
attachment. 

There is quite a story back of these 
jig plates or castings. These are a fea- 
ture long unique with Consolidated in 
that they are cast from scrap aluminum 
alloy parts salvaged from plant waste. 
Such light alloy material is easy to cast 
and machine and represents substantial 
conservation of scrap material. Such 
castings are prepared in a variety of 
standard plate sizes from which jig fix- 
tures can be most easily prepared. Each 
plate of special casting is usually so 
designed that its locating holes may be 
shifted easily to meet minor design 
changes without discarding the original 
locating plates. 

Bench or table assembly of many 
smaller sections, such as ribs, belt 
frames, and bulkheads is also done on 
multiple fixtures. A process developed 
at Consolidated recently and known as 
the Taber-Van Dusen Method, makes it 
possible to reproduce lofted layouts with 
accuracy and at great speed. Lofted lines 
of the rib, frame, or other minor as- 
sembly, are transferred to any required 
number of flat boards which serve as 
table tops. Positioning blocks for hold- 
ing parts on the table top are likewise 
made in quantities and then attached 
directly to these tables. Transfer of loft 
lines is accomplished through obtaining 
a full scale negative of the original 
lofted lines by means of a reflection 
printing process. From this negative the 
lines are transferred in a dark room to 
the sensitized table tops. Salvaged metal 
is widely used for such positioning 
blocks and tables. This system assures 
complete accuracy of assembly yet cuts 
time required for preparation of fixtures 
to a fraction of that previously required. 

Minor sub-assemblies are too nu- 
merous to enumerate and it will serve to 
list the major sub-assemblies and discuss 
the procedure followed. Major assemblies 
are the wing and fuselage. The wing is 
broken down into major sub-assemblies 
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CARBURIZING AND ANNEALING 
BOXES 

THERMOCOUPLE PROTECTION 
TUBES 

SEAMLESS STEEL CYLINDER 
CAPS 

SEAMLESS STEEL NECK RINGS 

WELDED ALLOY TUBING FOR 
HIGH TEMPERATURE 
CORROSIVE APPLICATION 

RADIANT TUBES 

INNER COVERS AND 

BASE SHEATHS FOR 
STEEL MILLS 


THE PRESSED STEEL COMPANY 

WILKES-BARRE, PA. 

Branch Officii: 337 Curtis Bldg.. Detroit: 
1914 Vermont Ave., Toledo; 205 Engineers 
Bldg.. Chicago; 254 W. 31st St., New York 



T-TERE is another way in which we test every 
XA yard of AIRWING Fabrics. Under heavy 
lights the cloth passes slowly before the eyes 
of skilled operators who can spot the slightest 

Though it’s not covered by specifications, this 
test is one which every AIRWING Fabric 
must pass. It is vivid proof of the fact that 
the AIRWING label must be earned in exact- 
ing tests in Thurston's own laboratories. 

If you are manufacturing airplanes or gliders, 
if you sub-contract fabric-covered surfaces, 
you should know all about AIRWING Fabrics 
and Tapes. The AIRWING line is complete, 
including such specialties as pre-doped tapes. 
Another thing . . . the W. Harris Thurston 
organization is well known for its ability to 
create special fabrics for special purposes. 
If you are seeking a new fabric for any use 
on aircraft, let us know your needs. 


W. HARRIS THURSTON 

* THURSTON CUTTING CORPORATION * 
Mam Office: 40 Worth Street, New York, N. Y., U. S. A. 

Laboratory » Cutting Factory and Warthouie 
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consisting of the center structure, center 
nose and trailing edge assemblies, outer 
panels, flaps, and ailerons. There are 
many smaller sub-assemblies feeding into 
each of these major operations. The 
fuselage breaks down into two major 
sub-assemblies, the nose and tail por- 
tions. The tail portion incorporates 
many minor assemblies but is not itself 
broken down. However, the nose as- 
sembly is broken down into a group of 
major sub-assemblies in a unique way, 
resulting in major time savings in the 
installation of controls, instruments, 
plumbing, wiring, etc. 

Other major assemblies arc the engine 
compartments, engine nacelles, landing 
gear assemblies, gun turrets, bomb racks, 
bomb doors, control surfaces, wing flaps, 

All of the assemblies and sub-as- 
semblies mentioned above are completed 
in the sub-assembly Plant and fed into 
the mechanized final assembly line. 
Order of assembly along this final power 
driven line is by successive stations, as 
follows : Stations 1 to 3 assemble center 
wing and center fuselage, or bomb bay ; 
Stations 4 to 32 assembly of fuselage 
nose and tail sections and landing gear 
to center wing and fuselage assembly; 
Stations 33 to 35 assemble outer wings, 
ailerons, tail members, and engines; 
Stations 36 to 43 assemble the Fowler 
wing flaps, and Stations 44 through 54 
assemble the gun turrets, pilot’s enclo- 
sure, nose enclosure, bomb well doors, 
and propellers. The plane is then 
wheeled out for final engine test and 
ground adjustment prior to flight. 

Returning now to primary work done 
in the parts plant, all primary produc- 
tion starts with processing of raw sheet 
stock. Sheet duralumin is blanked to the 
required shape in a 1000 ton Hamilton 
blanking press, for the larger parts, and 
in a smaller 165 ton Verson blanking 
press for the smaller sheet parts. Con- 
siderable use is also made of a battery of 
shears including several of the Northill 
square shears. But it is to be noted that 
the practice of profiling stacks of sheets 
by means of high speed swinging-arm 
routers, or pantograph routers, is not 
followed by Consolidated. We have 
found that better results can be achieved 
through blanking with Kirksite dies and 
plow steel punches. Probably we are 
among the first to use Kirksite dies for 
large scale blanking operations, although 
the practice is now coming into more 
general use. Kirksite is a special hard 
alloy of zinc. We use it in the form of 
rolled plate stock which is machined 
to the outline of the part we wish to 
blank out. Such dies stand up well for 
the quantity runs required, are quick, 
easy and cheap to make, and have a high 
percentage of salvage. 

Our forming operations of flat sheet 
material follow standard drop hammer 


and press practice except that the drop 
hammers are all of air or hydraulic type, 
rather than hand controlled by means of 
rope lift. There are various advantages 
for the air operated hammers. Our press 
work largely follows the established 
Guerin process of using a rubber blanket 
in place of one set of dies and is gener- 
ally standard. 

Our machine shop is chiefly character- 
ized by the great number of modern 
machines installed and by the wide range 
of sizes. We have a LeBlond gap lathe 
swinging parts of 6 ft. diameter, and 
Harding hand screw machines working 
down to & in. diameter. For precision 
drilling and facing of fuel tank mount- 
ing flanges, engine mount support points, 
etc., we operate a battery of radial drills 
swinging over a radius of 6 ft. 

Precision machining of fittings, cap 
strips, lugs, and miscellaneous parts is 
playing an increasingly major part in 
airplane building. We have such a wide 
variety of parts going through the 
machine shop that it would be difficult to 
select any as typical. One of the interest- 
ing minor machining problems was that 
of finishing the "wing gas tight hat 
stringer splice forging" used in large 
numbers on every wing. This part, 
though small, is particularly vital be- 
cause it carries stringer loads through 
the fuel tank portion of the structure, 
which is built integral with the wing. 
Since the forging must meet angularity 
specifications to a tolerance of 15 mins, 
a straightening operation is first done 
by hand in a precision fixture. The part 
is then mounted in a quick operating 
tumbling fixture for milling the face of 
the forged center flange. This is done 
on a Cincinnati mill, rolling the special 
tumbling fixture so that a really difficult 
milling job is done quickly and accu- 
rately. A series of four bolt holes is then 
drilled in each arm of the forging on a 
Natco multiple spindle drill press, using 
a two-bank drill set-up with four drills 
in each bank, and a reversible fixture for 
drilling opposite ends of the forging. A 
final drilling operation provides holes on 
the forging flange for riveting it into the 
fuel tank wall with a leak-proof gasket. 

The main wing structure is assembled 
in a battery of 40 jigs. This assembly 
consists of the center portion of the wing 
between the two outer panels and 
between the two main spars. Assembly 
jigs are of two-level construction, with 
precision plates positioned at all points 
of attachment for additional assemblies. 
Parts are fed out, as with all other 
assembly operations, from an adjacent 
stock room extending along the battery 
of jigs. Spars, ribs, and major fittings 
incorporated in the structure are first 
positioned in this jig. Span wise 
stringers are then located and riveted or 
bolted in place. Final operation is at- 
tachment of the outer skin. This skin 


varies in thickness up to a maximum of 
.156 guage. The skin is attached by 
means of Cleco clamps, drilled, counter 
sunk, and flush riveted with flush rivets 
over the entire upper surface. Standard 
round head rivets are used on the under 
side, dispensing with the counter sinking 
operation. Wing assemblies are lifted 
out by the overhead crane system from 
any point along the line and moved to a 
final assembly line where miscellaneous 
installation and fitting work is done 
prior to dispatching the main wing 
structure for final assembly. 

A similar procedure is followed on 
assembly of the outer wing panels and 
other major sub-assemblies of the wing. 

The main fuselage section is also as- 
sembled in a two-level jig. First opera- 
tion is to position the belt frames and 
bulkheads in the jig, using quick acting 
cam clamps for holding them. Longi- 
tudinal stringer sections are then located 
and riveted or bolted in place. Final 
operation is skinning, done as on the 
wing, through Clecoing the sheet to the 
frames, then drilling rivet holes through 
the pre-punched holes in frames and 
stringers, after which finish riveting is 
done. The complete fuselage section can 
be lifted out of the jig in about four 
minutes and it requires only two hours 
to set up all jig parts, blocks and clamps 
for the new set of fuselage frames. 

Primary operation on the nose section 
of the fuselage is similar to that just 
described. There is a major difference, 
however, in that this section, which in- 
corporates the pilots and bombardier, 
together with a complex installation of 
controls, plumbing, wiring, etc., is built 
so that it can be taken apart quickly 
along four parting lines. At these points 
the outer skin is not riveted but is held 
with PK screws, and the belt frames and 
bulkheads are assembled with quick re- 
movable bolts wherever they cross the 
parting lines. Upon removal from the 
assembly jig this nose section is trans- 
ferred to a building where a break-down 
is made into five sections. These are the 
top, bottom, left side, right side, and 
pilot's cockpit floor. Each of these sec- 
tions is mounted on special doliys and 
all move down five parallel assembly 
lines for installation of upholstery, wir- 
ing, fuse boxes, switch boxes and many 
other parts and accessories prior to final 
re-assembly at the far end of the line. 

It will be obvious that this unique 
practice breaks the important nose sec- 
tion open for the easiest possible 
handling of the most difficult of all jobs, 
installation of equipment. It is thought 
that we reduce required factory space 
and increase speed of our installation 
work by about 500 per cent through 
breaking down this part of the fuselage 
into five sections. Since all sections were 
originally assembled together there is no 
difficulty in re-assembling them and com- 
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A PROFESSIONAL SERVICE TO AIRPORTS FOR 
THE PRODUCTION AND MAINTENANCE 
OF PROPER TURF CONDITIONS 



Proper turf building is of primary importance to every airport, effecting great economies when 
drainage, irrigation and soil problems are carefully considered, as well as correct grass seed and 
fertilizer formulas indicated for different sections of the country. 

Turf production and maintenance of large grass areas have been an important part of our business 
for many years. In an advisory capacity we have nothing to sell but the services of the men on our 
staff who, through training and long experience, have qualified in this highly specialized work. 

We cordially invite your inquiries with no obligation on your part. 


ARTHUR D. PETERSON COMPANY, Inc. 

420 LEXINGTON AVENUE. NEW YORK.'N.Y. MOhawk 4-4151 
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B*A*30 airplane wing cloth, famous for 
its uniformity, is lighter, stronger and more 
closely woven than other airfoil fabrics. 

WELLINGTON SEARS COMPANY 

65 WORTH STREET NEW YORK CITY 
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pleting (he final structure through rivet- 
ing the parts permanently in place. With 
most of the installation work done along 
the mechanized installation lines there 
is eliminated, the period during which 
it is necessary for a large crew to crowd 
into the re-assembled nose section and 
complete the hook-up of all plumbing, 
wiring, etc. This avoids the old bug-a- 
boo of plane manufacturing, the prob- 
lems of crews of men climbing over each 
other to perform their installation tasks. 
And it is especially important to note 
that even on this, the largest military 
airplane in production in this country, 
if not in the world, it is vital to break 
down the most congested part of the 
airplane, the fuselage, so that a greater 
concentration of man power can be ap- 
plied to this important installation work. 

While it has not until now been men- 
tioned in this article, it must be said that 


a most important part of the whole pro- 
duction process which has been des- 
scribed is the planning and scheduling 
and checking of the Bow of all parts and 
materials to see that they arrive at the 
right place at the right time for incorpo- 
ration in the airplane without breaking 
the tempo of assembly work. This is 
largely a matter of careful bookkeeping 
and clerical work, a feature at which 
Americans have excelled for generations, 
so we have had no real problems on that 

The B-24’s are rolling along the as- 
sembly lines and out of the multiple 
factories now dedicated to their manu- 

They are rolling along the run- 
ways of every continent in the world. 
And the throb of their engines is the 
drum beat of doom for the enemies of 
Democracy. 


New Book 

Standard Aircraft Worker's Man- 
ual — Stuart Leavell, Editor. Published 
by Fletcher Aircraft Schools, Burbank, 
Calif. 1941, Sixth Edition, 8 sections, 
$1.50. 

A useful reference for trainees and 
aircraft workers in maintenance opera- 
tions. Contains illustrations and de- 
scriptions of materials and tools and 
their uses; information on A, AN and 
B standards, shop geometry, blue print 
notes, glossary of aeronautical terms, 
tables, charts, formulae and miscellane- 
ous information. Blank pages are in- 
cluded for notes. 

The book is bound with a Lexide 
cover and wire binding, making it ideal 
for pocket or tool box. Many tech- 
nical experts have collaborates in the 
preparation of this manual. The eight 
divisions are; Fundamentals of Aircraft 
Construction, Aluminum and Its Al- 
loys; Aircraft Steel; AC, AN and B 
standards; Assembly, Riveting and In- 
stallation ; Tools, Their Care and Use ; 
Shop Geometry, Sketching, Dimension- 
ing; Blue Print Notes and Glossary; 
Tables, Charts, Formulae. 


Building Franklin Engines 

(Continued from page 79) 


weight. The pistons are then attached to 
the connecting rods and the cylinders 
are secured in place by the customary 
studs and nuts. (See Fig. 3). Next on 
the assembly line comes feeder line No. 
3, where oil pumps are sub-assembled 
and tested, generator and magneto 
gears selected, and the tachometer drive 
is assembled. With these in place the 
engine moves on to where the valves 
are put in their proper seats and set with 
the regulating cams and rocker arms to 
operate at the correct time. In doing 
this, feeder line No. 4 is needed where 
the valve rocker arms and shafts are 
sweated on with infra-red heat. 

As can be seen, the engine at this 
point is almost completely assembled, 
waiting only for the accessories, oil pans 
and other parts that are added to the 
main part of the engine. Fig. 6, 7 and 8 
show a few of these final operations 
which prepare the engine for the final 
inspection. This inspection is being 
carried out just before the engine is 
ready for the test stand. 

One of the final operations previous 
to testing is checking the engine for 
leaks. This is accomplished by attach- 
ing an oil line, which is under pressure, 
to the engine and then watching to see 
if any leaks develop. (Fig. 9). A speci- 
fied pressure is used which complies 
with the design of the engine. If every- 
thing checks satisfactorily here, the en- 
gine is turned over to the test stands for 
operation. 

Not only is this type of an assembly 
line efficient in that it turns out excel- 
lent engines, but it also cuts down 


assembly time. 
A production 
rate of thirteen 
engines a day 
has been held 
constant for 
long periods of 

almost amazing 
for the size of 
the line. The 
average time for 
complete assem- 
bly of one 65 
hp. engine is 
420 minutes, 

in any airplane 
language. How- 

bly line like this 
is easy to set up 

when it’s fin- 
got something. 


flows to the roller 
conveyor line in- 
dicated by dots 
and is carried on 


Starts with Crankshaft and timing gt 
Cleaned by Steam Bath 


Connecting rods assembled on crankshaft — 
Two halves of Gankcase assembled 


Cylinders attached and studded — 


Rocker and valve asscmblies- 
0)1 pump, oil pan and gear < 


(Oil pump test, accessory gears Tachometer drives) 
Assemble gears and intake manifolds 10 


Assemble magnetos and timing rings 

Final test before testing on test stands 
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is Helping to Speed Up DEFENSE PRODUCTION by 
Handling Jobs Like These FASTER, More ACCUR ATELY 




Grinds and finishes internal cylindrical surfaces from 
.185" to 2.400" with guaranteed accuracy of .0001". 
Relieves big internal grinders. Does not require 
skilled labor! Can be set up in less than a minute. Is 
saving money, increasing production and improving 
quality for hundreds of 
manufacturers handling 
important defense orders. 
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Suppose They Bomb! 

(Continued from page ISO) 


could be had on the progress of the 
raid. In a large building several small 
shelters arc preferable to one large one, 
and staircases located centrally with no 
openings except a door at each floor 
are excellent. Basement shelters should 
have an emergency exit that docs not 
open into the building. A building that 
is not fire-resistant should not be used 
for a shelter. External shelters may be 
long, narrow tunnels or large, rectangu- 
lar buildings. They may be above 
ground, partly buried, or underground. 
If sufficiently deep, economics in con- 
crete may be affected, since the earth 
gives protection. T unnels must go quite 
deep for safety, with independent exits 
and gas protection. The effect of blast 
may be minimized by making the tun- 
nel zigzag or crenelated, or by curtain 
walls. If possible, shelters should be de- 
signed with a view to peacetime use, 
which, however, should not be permit- 
ted to decrease the efficiency of the 

Tire pamphlet contains plans for 
different type shelters, diagrams, and a 
bibliography. The publications listed 
may also be purchased through the Brit- 
ish Library of Information, 50 Rockefel- 
ler Plaza, New York City; Brentano’s, 1 
W. 47th St., New York City, or any 
house dealing in foreign publications. 


Recent Books 


BLACKOUTS, 60-page pamphlet pre- 
pared by the War Department, and 
issued by the Office of Civilian Defense, 
Washington, D. C. 

“The effectiveness of a blackout sys- 
tem depends upon the knowledge and 
the cooperative spirit of the people at 
large,” the foreword to the pamphlet 
says. 

Now that we are at war, it will be 
necessary to learn a lot of things which 
hitherto we have contemplated at a 
comfortable distance. This pamphlet, 
therefore, will form a part of our re- 
quired reading in our new wartime 
existence. 

'Hie first chapter, "Planning the 
Blackout", describes the purpose, scope, 
definitions, training and procedure, ac- 
tion after blackouts and basic considera- 
tions in planning blackouts. It fixes 
responsibility for the execution of black- 
outs, their legalization and enforcement 
organization, as well as the education of 


the public, communications and the ex- 
ilic second chapter, "Obscuration 
Methods and Materials ', describes the 
treatment of glazed surfaces, the use of 
paint, adhesive treatments on glass, etc. 

In the third chapter, "Individual Per- 
sons and Dwellings”, advice on black- 
out equipment for street use, and con- 
duct during an air raid, is offered. 

Chapter four, "Stores. Factories, and 
Industrial Buildings", deals with main- 
tenance of essential services, emergency 
communications, industrial light con- 
trol, and ventilation. This chapter 
should be of particular concern to the 
industry. 

The final two chapters cover utilities 
and municipal services, electric light 


AVIATION CADET by Henry B. 
Lent. 176 pp., illus., The Macmillan 
Co., SI. 75. 

This is a nice little book, well illus- 
trated, telling how Dick Hilton wins 
his wings as an Ensign, U.S.N.R., from 
the first day of his enrollment at the 
Floyd Bennett base, through his train- 
ing at the Pensacola Naval Air Station. 
All phases of cadet training are covered, 
giving a realistic overall picture of the 
arduous routine, yet impressing the 
reader with the satisfaction of serving 
as a naval aviator in the U. S. Navy. 


FIFTY' FAMOUS FLYERS, by Dick 
Kirschbaum, with Introduction by 
Devon Francis. Charles Dewar Co., 
Newark, N. J., 56 pp., 15 cents. 

Dick Kirschbaum, aviation editor of 
the Newark Evening News, did a scries 
of cartoons of famous flyers for that 
paper, and now has assembled them in 
a paper-bound book. They are briefly 
biographical, and amusingly drawn and 
captioned, oldtimers will enjoy them, 
and youngsters will love them. Devon 
Francis’ introduction alone is many 
times worth the price — 15 cents. 


AIRCRAFT DESIGN. VOL. 1, AER- 
ODYNAMICS. by C. H. L. Needham. 
227 pages. 144 illustrations. Chemical 
Publishing Company, Inc. New Y’ork. 
S6.00 

This book on aircraft design is the 
first of two volumes and covers the 
principles of airplane flight and stabil- 
ity. It is written in a style that is not 
too complicated so that a reader with 
only the basic engineering background 
can easily understand the material pre- 


The opening chapter deals with the 
fundamental properties of air and how 
these affect the theories of flight. In 
addition to explaining these the experi- 
mental methods of determining air- 
plane flight characteristics are described. 
Following this the author shows the 
reader the physical effects of air on vari- 
ous shaped airfoils and derives the com- 
ponents of lift and drag resulting from 
these effects. Having these, the effects 
of lift and drag and the attitude of the 
airplane on its stability are developed. 
In so doing, brief explanations arc given 
of the influence of aspect ratio, tapered 
wings, biplane effects etc. 

The last section of the book enters 
into the calculations of performance, 
use of high lift devices and a description 
of the propeller and effect of drag. Al- 
though a great deal of the mathematical 
and theoretical approach to the aerody- 
namic relations evolved is left out, this 
book should be valuable for one desiring 
a simple and concise introduction to 
aeronautical engineering. 


PRACTICAL THERMODYNAMICS 
FOR AIRCRAFT ENGINES, by Lt. 
Leslie Thorpe. Published by Aviation 
Press, San Francisco, Calif. 240 pages. 
Price $5.50. 

One of the Cadet Series publications, 
this work will serve the same useful 
purpose in extending to great numbers 
of students and technicians a simplified 
presentation of a technical subject. 

As stated in the Preface, a knowledge 
of thermodynamics is particularly de- 
sirable for all men concerned in any 
capacity with aircraft engines. In this 
book the essentials of its subject have 
been presented in quite complete form, 
differing from the highly technical 
books only in that the mathematics are 
simplified to a matter of addition, sub- 
traction, multiplication and division. 

Chapter headings begin with Ele- 
mentary Principles, dealing first with a 
definition of terms of which the work 
fundamentally treats. Having thor- 
oughly mastered these succinct and 
clarified statements of usually intricate 
scientific expositions in physics and 
chemistry, the reader will be well 
grounded to carry on into the princi- 
ples of engine operation. His studies 
will be greatly aided by 42 illustrations, 
curves and diagrams with which the 
text is supplied. 

As is to be expected, Practical Ther- 
modynamics treats generally of engines, 
but is sufficiently specific to be of value 
to the large group of men concerned 
with the design, construction and main- 
tenance of aircraft engines. For its pur- 
pose. the booklet is carefully planned 
and thoughtfully carried out. 
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a total of about $70.7 million in plant 
facilities, actual and under construction, 
more than $51.4 million will have been 
financed and paid for by agencies other 
than the company. 

Financing of another character was 
involved in connection with the acquisi- 
tion of control of Consolidated Aircraft 
Corp. by Vultee Aircraft, Inc. A total 
of 440,000 shares of common stock of 
Consolidated owned by Major Fleet and 
associates was purchased by Vultee for 
a total consideration of $10,945,000. 
After receiving the dividend of $2 per 
share paid by Consolidated on Dec. 27, 
the net cost to Vultee will be $10,065,- 
000 or $22,874 per share, before provid- 
ing for taxes and other expenses in con- 
nection with the transaction. 

Payment will be made to the extent 
of $9,280,000 in cash and a 3% note of 
Vultee’s in the amount of $1,665,000 
which at the option of the maker may 
be paid in cash or through the issuance 
of $225,000 Vultee common shares. 

Vultee will obtain the cash from three 
sources: (1) through the sale of $6 mil- 
lion in new preferred stock; (2) the 
issuance of 150,000 shares of common to 
Aviation Corp. for $1,500,000; and (3) 
the balance of $3,445,000 from corporate 
funds and bank loans. 

This acquisition, involving as it did 
a series of transactions, touched off a 
number of ramifications — the repercus- 
sions of which will long be felt. The 
immediate effect was a sharp rally in 
the price of Consolidated from its low 
of 18J to a level closer to that paid 
Fleet and associates. On the other 
hand, the shares of Vultee remained 
moribund. 

While Vultee acquired control of a 
property far greater in size and scope 
than its own, there was good reason for 
the immediate market appraisal of the 
Vultee shares. Under the financing 
terms, the existing Vultee common stock 
can virtually be doubled thus diluting 
the existing equity. 

A total of 240,000 shares of $1.25 
cumulative convertible preferred will 
be offered. This stock will be con- 
vertible into a maximum of 650,000 
shares of Vultee common. Prior to 
this financing, a total of 1,052,168 
shares of Vultee common were reported 
outstanding, 71 percent of which was 
owned by the Aviation Corp. 

The Aviation Corp. thus became fur- 
ther entrenched in the aircraft manu- 
facturing industry. It probably is a 
question of time before the Vultee and 
Consolidated properties will be merged 
into one enterprise. This operation, in- 


cidentally, will involve more financing 
and the issuance of more stock. 

The important feature, however, is 
the gradual maneuvering for position in 
the post-war aviation market. When 
combined, the Vultee-Consolidated or- 
ganization will represent a formidable 
entity capable of producing a wide va- 
riety of aircraft ranging from small 
flivver planes to luxurious flying 
goliaths. Moreover, together with its 
other assets (investments in American 
Airlines, Pan American Airways, New 
York Shipbuilding, etc.) the Aviation 
Corp. will have at its disposal the means 
and facilities to become a potent factor 
in the intense competition that is bound 
to be present in the aviation industry 
at the end of the present armament 
effort. 

The United Aircraft financing may 
find its basic concept in the desire to 
strengthen the company's resources so 
that it may be well-fortified to cope 
with the many unknowns in the com- 
petitive world ahead. It is likely that 
more “preventive” financing and further 
combines of aviation units may occur. 
Exactly a year ago, this column stated ; 
"At some stage in the industry's de- 
velopment will come great manufactur- 
ing and financial enterprises which 
eventually may well compare with the 
General Motors and Chryslers of the 
automobile industry." This trend' has 
definitely asserted itself. The survival 
of many aircraft companies may indeed 
be dependent upon the alignments and 
preparations they now make. 

The air transport industry also came 
in for an important piece of financing 
with the sale by Pennsylvania-Central 
Airlines of a new issue of convertible 
preferred stock. In view of the uncer- 
tainties prevailing on the air mail rate 
structure, the results of this offering 
were eagerly watched. While the un- 
derwriters succeeded in selling all of 
the 75,000 shares at the initial price 
of $25 per share, this price did not 
hold, and stock was subsequently avail- 
able at lower levels. 

The PCA preferred makes the third 
such issue to be outstanding among the 
air carriers, the other two being 
American Airlines and Chicago & 
Southern. Certain comparisons may 
now be made among these issues. For 
example, the total cost of the financing 
to PCA was about 10.5 percent of the 
gross proceeds. In February, 1936, Chi- 
cago & Southern paid 20.3 percent of 
the gross proceeds to market its pre- 
ferred stock. Even as recent as July, 
1940, the latter company paid 21.3 per- 
cent of the gross proceeds to issue 
additional common. In both instances. 
Stern, Wampler, Inc. were the under- 
writers for Chicago & Southern. 

The American Airlines preferred has 
a 4J percent coupon. The Chicago & 


Southern preferred carries a 7 percent 
rate and the indicated return on the 
PCA issue is 5 percent. All issues arc 
cumulative as to dividends. American 
has made the regular disbursements on 
its preferred when due. Chicago & 
Southern omitted the last two quar- 
terly payments on its preferred and has 
unpaid accumulations of 35 cents per 
share. The recent CAB decision award- 
ing the company retroactive mail com- 
pensation, however, should permit 
early payment of these accumulations. 


— Barron's Stock Averages — 


Aircraft Transport Stocks 


Nov. 28, 1941 35.22 
Nov. 21. 1941 36.20 
Nov. 14, 1941 35.72 
Dec. 6, 1940. . 39.72 
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British Morale 

( Continued from page 55) 


a squadron which has been using their 
product. Here they have a chance to 
talk to pilots and inspect the airplanes 
to which their product contributes. As 
a climax they are often taken up to wit- 
ness the product in actual use in the 
air. In any case, they may get from 
this contact their first sight at close 
range of rhe completed airplane. 

The third activity reverses this. proce- 
dure and brings the pilots from the 
front line to the factory. Pilots who 
have participated in outstanding actions 
are brought in from their squadrons and 
given assistance in preparing individual 
talks for workers in a number of differ- 
ent plants which have contributed 
equipment to their efforts. The pilots 
then make the rounds of the different 
factories, inspect the production lines, 
and deliver their talks to the men dur- 
ing lunch hour. After describing com- 
bat experiences and the performance of 
the specific products which the men are 
making, they may pay tribute to the 
fine work which is being done in the 
plants, or stress the importance of step- 
ping up production still further. The 
discussions arc then thrown open to 
questions and the workers have the op- 
portunity of asking about any details 
they may have in mind. 

Unquestionably activities of this na- 
ture must bear fruit. If they serve only 
to make the worker a little less tired 
when he gets home at night, or if they 
stiffen his resolve just a little bit more 
during the day, they have done their 
work, and well. 

Now that America is in the war — 
all the way — government and industry 
should develop a more comprehensive 
program to expand the good work 
already being done in their field. 








Build or Enlarge IN A HURRY! 


BUTLER MANUFACTURING COMPANY 

1245 Eastern Ave. Sal" oaee 945 Sixth Ave. S.E. 
Kansas City. Mo. “ "g™" Minneapolis. Minn. 
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in AUTOMATIC ELECTRIC 
AVIATION RELAYS 

Automatic Electric aviation relays — 
made especially lor aviation use — are 
world-famous for quality. Tested by 
time through years of exacting use 
. . . constantly improved by endless 
laboratory tests . . . backed by the 
"know how" gained from 50 years of 


— these relays give you the superior 
performance and long life that mean 

Send for your free copy of our com- 
prehensive relay catalog. 

AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
1033 W. Von Buren Street, Chicago 

RELAY MAKERS SINCE 7898 
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Over 50 years of business paper 
publishing experience plus a large 
field force and trained personnel 
enable McGraw-Hill to offer a 
unique Direct Mail List Service — 
Write today for your copy of 
"Hundreds of Thousands of Reasons 
Why” — It will tell you about 
McGraw-Hill Lists and how they 
are getting results for others. 


What Fields Do You Want 
To Reach? 


Chemical Process Industries 
Civil Engineering & Construction 
Coal Mining 

Electrical Appliance Dealers 
Electrical Contractors 
Electrical Industry 
Electrical Wholesalers 
Electronic Engineers 
Food Industries 
Industrial Distributors 
Manufacturing Industries 
Metal Mining 
Metal-Working Industries 
Power Engineers 
Product Design Engineers 
Textile Industries 



Mo G RAW-HILL 

DIRECT MAIL LIST SERVICE 


DIRECT MAIL DIVISION 

McGRAW-HILL PUBLISHING CO., INC., 330 W. 42nd Street, New York 


the FEDERAL SKI and IMPROVED MECHANICAL RIGGER 


gross loaded weigh! of 4600 lbs. 



Approved Light Weight Skis 
nakes and models of airplanes having a 
under. Larger sizes engineered to the 
s. All metal light weight Tail Skis. and 
Mechanical Riggers also available in six sizes. SA Series Composition 
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FEDERAL AIRCRAFT WORKS 

1925 — Minneapolis, Minnesota, U. S. A. — 1942 

0 U. S. Army, U. S. Navy, U. S. Coast Guard, 

1 and Leading Operating Companies. 
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FOR PARS, RUSES, TRUCKS . . . 
And Non — FOR PLANES 


WHITEHEAD 
STAMPING CO. 



ANY SHAPE- ANY MATERIAL 

COMPLETE FACILITIES 
''Forge Ahead With Forgings'' 
J.H. WILLIAMS & CO. 


There’s News in the Advertising Pages 


Read the Advertising Pages of 
Aviation in this and every issue 

Products advertised in AVIATION are AVIATION 

reliable. Write advertisers for further • (A McGraw-Hill Publication) 

information. 330 TV. 42nd Street New York, N. Y. 






A new descriptive circular on Hubbellite Floors 
tells of a simple method to determine whether 
or not a floor is non-sparking, either from 
abrasion or attrition, or from the building up of 
static electricity to a sparking potential. You can 
easily conduct such a test. Send for free circular. 

H. H. ROBERTSON COMPANY 

Farmers Bank Building . . . Pittsburgh, Pa. 




WHISTLER 

Adjustable Perforating Dies 

CAN BE CHANGED AT WILL 
WITHOUT ADDITIONAL DIE EXPENSE 


[ OPERATES LIKE ANY I 
SINGLE PURPOSE DIE [ 




The Perfect "Set-up" for 

PRECISION 

PERFORATING 

days and weeks of single pur- 
pose die making. Whistler 
Adjustable Dies are ready to 
set up for immediate produc- 
tion — absolutely accurate on 
short or long runs. 

Punches and Dies from stock 
—16' to 1 If. Larger sizes on 

centers of Self cleaning. 
In use by country’s largest 
manufacturers. 


S. B. WHISTLER 
& SONS, INC. 

762 MILITARY ROAD 
IUFFALO NEW YORK 
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When You Need 
Quick Action . . . 

or wanted in Aviation 


The “Market Place” 


FOR FLIGHT 



is vital, you'll find the Army’s r 
American twin-engine. medium bombers 
equipped with Arens precision remote controls. 

Write lor Complete Catalog 

ARENS CONTROLS, I N CT 


SHOP IIO.YES 



AMERICAN METALWORKS, INC.1523Grrmanto»rAve.Philatl«lphi 


What Can We 
MAKE for YOU? 

Complete equipment for 

Generators • Solenoids • Electric Direct 
Cranking Starters • Motors — for fuel 
pumps, flaps, landing gear, etc. • All 
types of electrical windings. 

Send npeeifieationn for hide 

CHAMPION AVIATION PRODUCTS CO. 
CHAMPION ARMATURE CO. 

1702-10 S. Flower St. Los Angeles. Calif. 


Where T o Buy 


NEW EQUIPMENT — ACCESSORIES — MATERIALS — SUPPLIES 


Delivery 

VS. 

Delay. . . 

H*IIE.\ knowing where 
lo find wlml you need Is 
the deciding fnelor be- 
tween DELIVERY mid 
DELAY - - - consult the 
advertising pages of Avia- 

ALLEN Flux 

for 

STAINLESS STEEL 

oTITA MlklpJ 

TITANINE INC. UNION. N. J. 



Good 

Habit . . . 

fo find what you need - - - 

A V I A T I O X 

This "IF here to Buy “ Sec- 
tion supplements other ad- 
vertising in this magazine. . . 
ft’s a good habit to check 

LITTELFUSE INC. 4745 
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CLASSIFIED ADVERTISING 



AVIATIONS MARKET PLACE 


Services & Instruction 


NEW DEAD RECKONING EQUIPMENT 


AVIATION S MARKET PLACE 


I ☆☆☆☆☆☆☆☆☆☆☆☆☆☆☆☆☆☆☆ I 


Cxcellent Poiitioni 

For Well Qualified 

ENGINEERS 

LARGE PACIFIC COAST AIR- 
CRAFT MANUFACTURER NOW 
HAS OPENINGS FOR SPECIAL- 
IZED AIRCRAFT ENGINEERS TO 
COMPLETE A WELL-ROUNDED 
ENGINEERING ORGANIZATION. 

3ollou>ing. Po&itionS are Open: 


DESIGN ENGINEER 

Preliminary development of military aircraft. 

POWER PLANT ENGINEER 

Preliminary development of power plant 
installations; all horsepower ranges. 

EQUIPMENT DESIGN ENGINEER 

Direction of basic design. Requires specialized 
experience on aircraft installation of equipment 
and furnishings, both military and civil. 

LANDING GEAR DESIGN 

Direction of basic design. Requires specialized 
experience on aircraft landing gears and 
installation. 

METALLURGICAL ENGINEER 

Solution of metallurgical and chemical prob- 
lems relating to aircraft materials and manu- 
facturing processes. 


DESIGN RESEARCH ENGINEER 

Research and development of new methods of 
construction of aircraft and components. 

ADDRESS P-703 c/o AVIATION, 520 


Applications from specialized design 
engineers on other aircraft major 
components are also desired. 
MICHIGAN AVE., CHICAGO, ILL. 
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AIRCRAFT 

TUBING 
RIVETS 
SPRUCE 
HARDWARE 
INSTRUMENTS 
& MATERIALS 
KARL ORT 


America’s Leading Manufacturers 

Appoint 

SNYDER AIRCRAFT CORP. 

for Their Authorized Sales and Service Representative 


N‘ 


O OTHER aviation service organization offers factory warranteed 
sales and service of so many nationally known airplane instru- 
ts, motors and accessories. Leaders of the aviation industry recog- 
the superior service and facilities available at Snyder’s. 





Approved Repair Station No. 294 


SNYDER AIRCRAFT CORPORATION 


SEE US FOR Approved Repair Station 188 

INSTRUMENTS 

NEW — USED — ALL TYPES — SALES — REPAIR — INSTALLATION — COMPLETE STOCK ’ 

STANDARD AIRCRAFT EQUIPMENT COMPANY 

. Hnrao D Roosevelt Field Mmeole LINY G raen C ty 8753 






SIMMONDS GROUP 


Seaboard Aircraft Sales 

MINEOLA, N. Y. — Phone Garden City 2S22 

Outstanding Values 
in used Howards, 
Spartan Executives, 
Stinsons, and Wacos 

Inquiries Invited 

(A seles division of Wings Reid, Inc.) 


Professional 

Services 


LANCASTER, ALLWINE & ROMMEL 

Established I91S 

Patents — Copyrights — Trade-Marks 


ENGINES FOR SALE 


THE V1MALERT COMPANY, Ltd. 

813 Garfield Ave. Jersey City, N. J. 


Dow Metal Treatment ol 

Philadelphia Rust*Proof Co. 
3217 Franhford Ave. Philo., I 




PESTER’S 

PROPELLERS 

ROOSEVELT FIELD 


WINDS FIELD, INC. 




Your Inquiry Will 
Have Special Value 

If you mention that it is 
in this publication. Ad- 
knoidedgmcnts highly; 

You benefit — as a reader 
— in the enlarged future 
' ;e such acknowledg- 


possible. 


help 
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Aviation Schools 

Aeronautical Engineering — Ground — Mechanics 
Flying — Instrument 



AERONAUTICAL 

ENGINEERING 

DEGREE IN 27 MONTHS 



/l - Q CREDIT PLAN INFORMATION 

Imcorrm school OF aeronautics 


Largest Manufacturers of All-Metal Light Airplanes 


7 COMMERCE ST., DALLAS, Tl 


a taxeefe -4t-~ 

l AERONAUTICAL ENGINEERING! 
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a TRI-STATE COLLEGE * 


DISING SUN 

Im SCHOOL OF AERONAUTICS 


STEWART TECH 

W SCHOOL OF AERONAUTICS 


drafting-design' COURSE 


See SCHOOL ADVERTISING 
INDEX on page 244 

for additional schools & flying instruction 


STANDARD AIRCRAFT WORKERS' 
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PLOW! 



In this day and age our lighting 
planes with their keen, alert pilots 
must be able to climb rapidly high 
into the air — far above hostile bomb- 
ers. They must be able to maneuver 
easily and have the speed to place 
themselves where they can blow 
their adversary's plane into a thou- 
sand pieces. THAT OUR A1RA- 
COBRA CAN DO. 


"AIRACOBRA BEST 
FIGHTER IN THE WORLD’ 
SAYS R. A. F. 


This headline flashed around the 
world as Airacobras went into 
action with the Royal Air Force. 
These photographs, just released 
by British Censors, dramatically il- 
lustrate ‘Cobras at the lighting front 
"somewhere in England". 
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"Now the ‘old Lion, with her Lion Cubs at her side, stands alone against 
hunters who are armed with deadly weapons and impelled by desperate 

and destructive rage but this is not the end of the tale. The Starr. 

in their courses proclaim the deliverance of mankind. Not so easily shall 
the onward proqress of the peoples be barred; not so easily shall the 
liqhts of freedom die." 

Mr. Winston Churchill in a broadcast to America on receiving tho. hon 
degree of Doctor of Laws of Rochester University. U.SA. June I6r.\ 194! 
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Aircraft Accessory Equipment 


STARTING 

EQUIPMENT 



J 


Series 11, Inertia 



Series 41 * 

Electric and Inertia 



A-160 Electric 


4 



Hand 

’< Turning 
r- Gear 


Solenoid 

Relay 


Control 

Switch 


GENERATING 

EQUIPMENT 



AC-DC Generator 



Control Panel 
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Booster Dynamotor 


Radio Dynamotor 


AIR PUMP AND 
DE-ICER EQUIPMENT 



Air Pump 


Suction 
Regulating 
Valve 




Check 

Valve 



Oil 

Separator 


Pressure 

Relief 

Valve 




HYDRAULIC 

EQUIPMENT 


Gerotor 

Pump 



E-160 Starter Pump 
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Anti-Icer 

Control 


MISCELLANEOUS 

EQUIPMENT 



Syncroscope 


Ammunition 



Accepted as standard by the Aircraft Industry, Airlines and 
Military Services for more than 20 years 

ECLIPSE AVIATION 

DIVISION OF BENDIX AVIATION CORPORATION 

BEND IX, NEW J E R S E Y, U. S. A. 






